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TRANSLATOR'S PREFACE. 

A desire for information in regard to the history 
of a scienecj aa naturally follows its study aa does 
the wish to know something of the countries through 
which Tce travel, or of the biography of authors 
whoso worba have instructed or amused ns. To 
medical men the satisfaction of this desire is attend- 
ed with something more than the mere gratification 
of curiosity ; lessons of great practical value are 
to be derived from the study of the history of med- 
icine. As we observe the slow and uncertain man- 
ner in which our present knowledge has been at- 
tained, we shall feel that our progress is likely 
also to be gradual, and that the great discoveries 
of the future are to be made, like those of the past, 
by patient and long continued observation, judicious 
experiment and careful generalization. As we see 
the doctrines of great teachers, which were received 
by their followers as infallible, shown one after the 
other to be erroneous, we may learn caution in 
regard to resting our efforts with the present attain- 
ments of science. For these and many other rea- 
sons the study of the history of medicine is valua- 
ble to the practitioner, and has always been re- 
commended to the student, by those best qualified 
to judge, as an important part of hia professional 
education. 
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IV TBAHSLATOE a PREFACE. 

There are, however, few hoots upon medical his- 
tory accessible to readers in this country. The 
Tolnminous work of Sprengel has never heen trans- 
lated into the English langaage. The excellent 
History of the Inductive Sciences by Whewcll is but 
partially occupied with medical subjects, and, until 
the appearance of Prof. Comegys' translation of 
Renouard's History of Medicine, the profession has 
been limited to the brief sketch upon this subject 
foy Dr. Boatock in the Cyclopedia of Practical 
Medicine. 

From the condensed form necessary, when so 
■wide a subject as the history of medicine is con- 
sidered within the limits of an essay or even of a 
single volume, the discovery of the circulation of 
the blood does not receive that attention ■which it 
merits, either in the article by Dr. Bostock or in 
the work of Rcnouard. This discovery may be 
said without exaggeration, to be one of the most 
important events in the history of medical science ; 
some of the greatest minds ever in the profession 
took part in it ; it exerted an important influence 
upon the treatment of disease, it marked a new 
era in the history of medicine, and effected a revolu- 
tion in scientific research. All who reflect upon 
these facta ■will be convinced that it deserves a 
separate treatise. 

This little work of M. Flourens has been trans- 
lated and is now presented to the profesaion of 
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TEAHSLATOR S PREFACE. V 

this country in hopes that it may help to supply 
information upon a moat important part of medi- 
cal history. If after availing himself of the lite- 
rary resources of the French capital, the author 
found the history of this discovery imperfect, it is 
surely unnecessary to apologize for offering in this 
country the result of his efforts to complete it. 
The faithfiilness and ability with which he has per- 
formed hia task are guaranteed hy his attainments 
and his position j as a scientific man and as an 
eminent medical writer, he has so long heen known 
to the world, as to render any introduction here 



Dayton^ OMo, May, 1859. 
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AUTHOE'S PEEJAOB. 



Some years ago, while looking over Bamajszini's 
Commentaire upon Cornaro, my attention was ar- 
rested by the following paragraph : 

" The ancients were entirely ignorant of the 
circulation of the blood, and we are indebted to 
Harvey, the English Democritus, for making it 
known, after having derived it from those two 
excellent sources, Fahricius ab Aquapcndente and 
Paul Sarpi, both professors at Padua, and who 
made go many experiments upon all sorts of 
animals," 

This paragraph awakened my curiosity ; I made 
research ; I found writers partizan, biased, and 
prejudiced; of the true historian, the judge, I 
could not find a trace. The history of the discov- 
ery of the circulation of the blood was yet to be 
written. 

I study successively in this work all the wonder- 
ful discoveries of the circulation of the blood pro- 
perly speaking, of the laeteals, of the reservoir of 
the chyle, and of the lymphatics. I follow the 
facts from Erasistratus and Galen to Servctus, from 
Bervetus and CEesalpinus to Harvey, from Harvey 
to Pecquet and Thomas Bartholin. 
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One point has particularly occupied my atten- 
tion, I have applied myaelf to tho investigation, 
and, if I may so speak, to the reconstruction of all 
the ideas of Galen in regard to the circulation ia 
the adult and in the fostus, the formation of the 
blood and of the sjiirits, and the origin of anim'j.1 
heat- 
In one chapter are examined the pretensions of 
Sarpi to tho discovery of the circulation of tho 
hlood, and in another the physiological doetrineg 
of Servctns, that strange man of genius ! I close 
witli ^two chapters upon Guy-Patin, the most ob- 
stinate and at the same time most talented adver- 
sary which modern doctrines encountered. 
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HISTORY OF THE DISOOVEEY 



CIRCULATION OF THE BLOOD. 



TiiB discovery of the circulation of the blood did 
not belong, and could scarcely belong to a single 
man, nor indeed to a single age. Many errors 
were to bo destroyed; in place of these errors 
truths were to be established; and this was accom- 
plished filowly, little by little. Galen commenced 
the diacoyery by combatting Eraaiatratus ; he opened 
the route which followed afterward by Vesalius, by 
Servetus, by Columbus, by Csesalpinua and by Fa- 
bricius ab Aquapendonte conducted us to Harvey. 

Three principal errors masked, if I may so speak, 
the great fact of the circulation of the blood. The 
first was, that the arteries contained only air; the 
second, that the septum, between the two ventricles 
of the heart, was perforated; and the third, that 



by Google 



12 CIKCULATEON OF TEE ELOOD. 

the veins carried the blood to the extremities in- 
stead of bringing it from them. 

Let us see with whom these errors originated 
and who destroyed them. 

Erasia trains. 

Erasistratus held that the arteries contain air ; 
he did not believe that they contain blood. 

According to him the air drawn by the lungs 
penetrated to them by the trachea (traoMe artere); 
from the trachea it passed into the venous artery 
(which ive now call the pulmonary vein,) from 
thence it entered the left ventricle, passed on into 
the arteries and was distributed by them to the 
system at large, ^ 

What we now call the sanguineous system, the 
circulating system, was then divided into two — the 
arterial or <erian and the venous or sanguineous 



The arteries were ssrian canals, or channels for 
air; hence their name oi arteries, and hence their 
similarity of name to the (raeJiee artere, which is 



the great 
(1) Ae«oriii 



,ge of the body. 



to Erasistratua we respire only to fill the 
"Qutonim est utilitaa respiralionia ? 

[B geueratio eet? An innati caloris Ten- 

tilatio ao refrigeratio? Aut horem qoidem niMl eat, 

verum artcrlarum expletiouis gratis respiramun, velut Erasis- 
tratus pulat?'' — [De utiUiate reapirationis, Galeiti opera, edilioii 
des Junle. Venise, 1597, p. 228.) 
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As aoon as an artery is' opened, says Galen, tlie 
blood gushes out of it: then one of two things 
must be true, it was either contained in the artery 
or came into it from elsewhere. But, if the latter, 
if the artery contained nothing but air, the air 
should come out before the blood, and this does not 
take place ; blood alone comes out and no air ; then 
the arteries contain nothing but blood,' 

Galen made another experiment. He placed two 
ligatures on an artery a little distance apart; he 
opened the canal between them and found nothing 
but blool c ice more then the aiteiiei contain 
blood and they tontim ncthmg but bloDd ' 

Eut, cuel the folliweis if Erasistiatus, if the 
aiteiies contain blood, 1 ow cin the -ui wlich 13 
drawn in by the lungs piso into all paits of the 

(1) Qiion am arte ^ qu umq e Tulnerald eangmnom 
egreli Tidemis duomm. alter m ajt oiorlet vel in arter a 
Bangu nem. cent 1 eii vel aliun te ijaum 11 etis cuiifl lere 
Quol SI all nle sang 3 n eaa oonBu t, maniteal: im est uni 
ou que cum se nnturalitar arleriie habebant spiritom ipsaa 
Holummodo eont iiuisse Quod s» hoo veium eseet oportebat 
jn vuluera s pru^uam sanguis egredeietur sji itimeji-rB 
oonsiioeremus cim autem hoe fieri non Yileitn is neo antea 
Bolum spiritum in aiteiiis cootentum fuiase colhgemus — ( J.» 
sangu s ra arin k uilufd: CO imeaiur p 60 ) 

(2) Ubi funioulo dieseetam arteriam utriiique ligayimua, et 
quod in medio eomptehensum fuerat incidimus, sanguine ple- 
nam ipsam esse monstcaTimus. — [Ibid. p. 61.) 
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14: CIRCULATION OF THE BLOOD. 

body? It does not pass there, responded Galen : 
the air which is drawn in is rejected again; it 
serves for respiration by its temperature and not 
by its substance; it eoels the blood and that is the 
end and aim of respiration.^ 

Aaauredly this is very far from what vre now 
know of the respiration. It is even directly con- 
trary to what takes place. Instead of cooling the 
blood, respiration Tieais it; respiration is the source 
of animal heat ■ but yet compared with the doc- 
E w h d h p I 

h as , 

p d h-e, 

hfi d h h 

(Ihm dmd mb h wa 
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HISTORr OF THE DISCOVERY. 15 

the air which caused tho pulse,^ the idea of Gralen 
was a progress, and aueh a progvesa that physio- 
logy was not ahle to advance beyond it until she 
called to her aid the resources of modem chem- 
istry, Hallcr believed still that respiration cooled 
the blood. 

Thus then it was established that the arteries do 
not contain air ; they contain only blood like the 
veins; an entire half of the sanguineous system, 
which had been detached by an hypothesis, was 
given back to it again; and, aa the circulation is 
but the unceasing movement of the blood from the 
heart into the arteries, and from the arteries into 
the veins, and through the veins back again to the 
heart, so long as the arteries were supposed to 
contain nothing but air the discovery of the circu- 
lation was impossible: without the first stop which 
Gaien mado it was impossible to make a second. 

Of the three principal errors, then, first men- 
tioned, there was one less; one was destroyed. 
But Galen was not so happy with the two others. 
He still believed that the septum between the two 
ventricles was perforated, and that the veins car- 
ried the blood to the extremities: two errors which 
were destined to pass from him to the moderns, and 
the latter of which is opposed to the very idea of 
the circulation. 

(1) "Pulaus eat dilatatio arteriic, qua) complctione fit spi- 
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Tho first mod 

The septum which separates the two ventrielea 
is not perforated. How did it happen then that 
Galen believed it to ho perforated— saw it thus? 
Because he imagined it necessary that it should 
be so! 

According to Gralen tKo veins, as well as the 
arteries, carried hlood to the extremities; but ac- 
cording to him there were two kinds of hlood — the 
spiritual blood, the hlood of the arteries and of the 
left ventricle, and the venous blood, the hlood pro- 
perly speaking, the blood of the veins and of the 
right side of the heart.^ And this was another 
step in adva.oee. It was the first indication of the 
two kinds of blood now so well distinguished, the 
red blood and the black blood, — the arterial and 
the venous blood, — the blood which has, and that 
which has not been purified by respiration. 

Thero were then, according to Galen, two kinds 
of blood; and each kind had a destination peculiar 
to itself: the spiritual blood nourished organs of 
light and delicate texture, such as the lungs; the 
venoiia Mood nourished those heavy and gross, such 
as the liver.^ The spirit, the purest part of the 

(1) Sinistro veutriciilo, qucm mffiiai tpiritaosiim aji- 

pellivre oonsueverunt altera Tentrieulo, queiu sanj/ui- 

neuin appellant. — (De t.sii parlvum, lib. vi, p. ISO.) 

(2) Tit similem, ad aui nutrltionem, postulent sangiiinem, 
TCrbi gratis hepai Tiscerum omnium gravlBsimum ac lilenBis- 
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HISTORY OF THE DISCOVERr. 17 

blood,'- was only formed m the left ventricle ; ^ it 
being necessary, howeyer, that cyen the venous 
blood should contain a certain proportion of spirit^ 
in order to fit it for the purposes of nutrition, it 
was also necessary that the two ventricles, the ven- 
tricle of the spirit and the ventricle of the blood, 
should communicate with each other, and this eom- 
mumodtion was htH to take place by means of 
foiammie in t! o stptitm Aihich separated them.* 

Gilen, theref are, held the septum to be perforated 
bcL'iuso he had imagined a system which rendered 
a c jmmunic ition between the ventricles necessary. 
The eaily modem anatomists believed the septum 
perforated hectuse dalen had said it was so ! 

Bimum et pulmo lev hsim IB a rarissimiiB Quo fnc- 

tum BBt at hefar | ii lem \ veois fere solis, pulmo 

vejo ttb artenis autr ratar —[Ibid., p. 155.) 

(1) Spiritus eibalatio quBdam est aanguinis benigni 

{Ibid) 

(2) SpiritiiB reoeptac ilum s niBter Tentii cuius [De 

anal adiamist lib tu [ ^6 ) 

(8) Demonstritura nobis alio l)i,o e^t nmnia esaa in orani- 
OUB atque attend q idem tenuem ir purum et va- 

poiosum parlitii »nt sanfe iinem Tern, a ilein piiii,um cum- 
demqup ealig noBum leiem . {Di, usa paiimin, lib vi., 

P 15^) 

(4) Quis 1^ tui n oorde app rent foiam na ad ipsms po- 
tiaaiuumiuel im "epiin pi tl L,t-e ..omm initatis tl^tlJ ex- 
titerunt~{/A / p 5r | 
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18 CIRCOI.ATION OF THE BLOOD. 

Mondini said tho septum was perforated ; ^ Vas- 
seus, or Le yaaseur, to whom I shall refer again, 
said the same as Mondini;^ twenty others made 
the Bame statement. Berenger de Carpi first 
avowed thiit these openings were only to he seen 
with di^evlly;^ and Vesalius, the great Vesalius, 
the father of modern anatomy, Vesaliua alone dared 
say that they did not exist. He did not, however, 
arrive at that point directly. He commenced by 
repeating, like all the others, that the hlood passed 
from one ventricle to the other through openings 
in the septum.^ But soon, carried away hy the 
force of the truth which he saw, the fact which he 

(1) He calls the Beptum the middle ventricle: Nam Isle 
Tentricalus non est una eonc^iiit^s, sed plures concaTilutea 

parTLe, nt sanguiB qui Tndit ad Tentricnlum siuistTum 

& dextro, oum debeat fieri spiritus, coutinuo subtillelur 

—{Analomia Mmidim. Ed. of Dryander, 1540, p. 88.) 

(2) "Witiiin the heart there are two simiees or ventriclea 
separated by a partilinn, called in Latin septmit, through the 
openings in irhioli the spirit and (he hlood have communioa- 
tioa."~[Frenck tranelslion, bt/ Canappe, p. 46.) 

(3) In homine cum raajimA diffieultote videntur,— ( Com- 
tneniaria super Anat. Mjindini, p. 341, ed. 1C21.) Sylvius, or 
Dubois, also did not seem willing to admit the foramina of the 
Beptum; at least he does not Bpeak of them; he contents him- 
self with saying — Sunt cordi Tfintres duo, oarnis ipaias poc- 
tione medii, ceu diaphragmate quodam secret!. — [M. 15S5.) 

(4) Ma«m4 portione per Tentrioulorum cordis septl 

poros in stnistrum veutriculum desudare siait ( F^- 

salii Opera Omnia Anatomica, ed. d'Albinua, 1725, t. i., p. 517.) 



by Google 



HBTORT OF THE DISCOVERY. 19 

touched, he declared that he oniy made that state- 
ment in order to acoomviodate himself to ike teach- 
ings of 0-aIen;^ for, in truth, the atructure of the 
Beptam is no less solid or compact than the rest of 
the heart, and through this dense tissue there can 
not pass a single drop of blood. ^ 

Galen showed that the arteries contain blood aa 
n-ell as the veins, and thia was the first step; he 
pointed out the distinction between the two kinds 
of blooci, the arterial and the venous, and this was 
the indication of a eeeond step; Yesalius had just 
shown that the partition between the two ventricles 
is not perforated and this was the third step; on© 
step more and the pulmonary circulation was dis- 
covered. This step was made by Servetus. 

Servetus and the pulmonary oirenlation. 

I shall carefully guard against making any allu- 
sion to the theological works of Servetus, which I 

(1) In cordis consirnotionia rations, ipsiusqne pavtium 
Tiau reoenaendia, magna ex parte Oaleoi dogmatibus sermonetn 
aoeommodaYi. — (Ibid., p. 519.) 

(2) Baud levituT studiosia enpeniiendiim est Tentriculorum 
cordis interstilium, aut septum, ipsuniTe ainistri ventriDuli des- 
trum latus, quod toque erassum, com poo turn que ao densum est, 
alque reliqutt cordia pars ainistrum ventrieulura oompleetens, 

adeo ut ignorem qui par aepti illius substantiam ex 

dextro veutriculo in einistrum Tel minimum quid sanguiais 
Bsaumi possit. — [Ibid., p, 619.) 
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20 CIRCULATION OF THE BLOOD. 

have never read.' Perhaps in his quar.els ivith 
Calvin he wag as much at fault as his adversary, 
but, at leaat, he did not burn Calvin. 

I shall confine myself to the following passage 
upon the pulmonary circulation^ and I maintain 
that this admirable passage alone is sufficient to 
give to its author an illustrious place among mea 
of science. 

The communication, says Servetus, (that is to 
say, the passage of the blood from the right to 
the left ventricle,) does not take place through the 
median partition of the ventricles, as is generally 
supposed; but by a long and wonderful route the 
blood is conducted through the lungs, where it is 
agitated and prepared, where it becomes yellow, 
and passes from the arterial vein into the venous 
artery: et & vend arterioad in arteriam venosavi 
transfundiiur. 

I stop a moment at tliese words, et d vend arte- 
riosd in arteriam venosam transfundiiur, for they 
express the new and complete idea. 

Even while supposing the inter- ventricular sep- 
tum to be perforated Galen knew very well that 
the blood of the right ventricle passed, at least in 
part, through the pulmonary artery into the lungs.^ 



(2) Atqui orifiola omnia sunt numero quatuor, duo iu utro- 
que vontrioulo: m sicistro unum quod spiritiim do pulmone 



by Google 



HISTORY OF THE DISCOVERY. 



2i 



Vesalius was also aware of it.' But this was only 
the half of the truth. 

The entire and complete idea necessary to estab- 
lish the pulmonary circulation was to understand 
that the blood passed from the pulmonary artm/ 
into the pulmonary veins ; that the blood leaving 
the right heart by the pulmonary artery, returned 
to the left heart by tho pulmonary veins; that the 
blood left the heart and returned to the heart; that 
there was, consequently, a circuit, circulation; and 
this idea of the eirctdaiwn, so grand and so new, 
was first formed by Servetus. 

In order to understand how this communication 
takes place by the lunga, said Servetus, we must 
learn the connection, the multitude of unions of 
the arterial vein with the vstwus artery in this 

iram tt t, alter m quod educit; reliqua duo io dextro, allerum 
quod a pul nonitn sangumem eraittit ultorum quod e jecoie 
aAm.\.i{.—{LeHpp ,t Plat de!ret,\ih ti , p 2G4 ) 

(1) Dexter yentrioulus a oaya Ten'l, quotiea cor 

dilatatur ao d ^teuditur, mi^uum aangmnia Tim attrahit, 
quem, adjuvantihus loito al Iioo vuntiicun foveia, exaoquit 
ao auo calore alienuuiis k\ioremque, et qui aptiu? impetu, 
postmodum per arterias fern posstt reddens, maxima portioue 
per venlriculorum oordis sepli poros in smistrum TcntriGulunt 
desudare ainit (it is seen on page 19 tliat he admitted lliese 
openings in tlie lepivm only out of complaisance to Galen), 
reliquam autem ejus eanguiois partem, dam cor coatrahitur 
arctfitiii'qae, per venam arterialem in pulmonem delegat. — ■ 
( VesaUi, Op. omnia am. Ed. 1725, t. i., p. 517.) 
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22 CIRCULATION OF THE BLOOD. 

organ. And this view of the manner of commu- 
nication 18 confirmed by the calibre of the arterial 
vein, which would not be so large, nor carry such 
an amount of blood to the lung, if nutrition alone 
was to be provided for, especially since in the 
embryo (and this is an exceedingly ingenious 
remark,) the lung is nourished through other chan- 
nels and this blood does not roach it. It must 
be then for another purpose that the blood is sent 
in such abundance from the heart to the lungs 
immediately after birth. It is sent there to be 
mixed with air, for it is not air alone, but air 
mixed with blood, that passes into the venous 
artery. The yellow color is given to the blood 
by the lungs and not hj the heart.^ 

(1) Fit autem comrtumicatio liice noti per parietem ooriljs 
medium, ut vulgd creditur, eed magno artifioio ii. deitro cordis 
Tentriculo, longo per pulmones duofu, agitatur BanguiB sab- 
tilis; i pulmonibus prteparatur; flavus efBcitur, et tt TeoS. 
art«rioB& in arteiiam Teoosam Iransfunditui'. — [Ckrisiiaaiiimi 
Sestitatio: Totius Eoclesi® apostolicte ad sua limina -vocatio, 
in integrum restitutje cognitione Dei, fidei Christi, justifioa- 
tionis nostrse, regeneration is baptismi el coeoEe Domini 
manducationis; restitutio (lenique noljis regno ctelesti, 
Bab;lonis impice captivitate solute, ct Antichristo cum suis 
penitus destrueto. — Vienna: AllubTogum, MDIIU.) 

[In an appendix to tlie work of M. Flourens are some ten or 
twelve pagca, being all the plijBiologioitl parts, of tliis sin- 
gular work of Servctus, bo interesting in the history both 
of plijsiologj and of tbeologj. Aa full eitraots are made 
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All this is full of sagacity, acuteneaa and pene- 
tration. The connection or union of the pulmona- 
ry artery with tlie pulmonary vein in the lunga 
by an infinite number of branches ; the calibre of 
the pulmonary artery, which would be much too 
large if it aerved only for the nutrition of the 
lungs; the nutrition of this organ in the embryo 
■without tho blood of the pulmonary artery, which 
indeed does not then transmit any ; all these are 
most excellent and decisive reasons — the same 
which we give now— the true ones. 

Let us remark again upon the change of color 
in the blood which takes place not in tho heart, 
but in the lung, and ia due to the a,ction of the air. 
We know now that it is not the whole of the air 
which produces this change, but the oxygen alone. 
But except that, except the analysis of the air, 
which has been the work of modern chemistry, 
Low near these ideas were to tho truth ! Servetus 
not only discovered the true route of the blood 
from one side of tho heart to the other through 
the lungs; he also discoverLd the tiue place of 

concerning the author b ilisi-ofery of the pulmonivy ciroiila,- 
tion, ind hiB peculiai views are tiilly e'^pioined in the text, 
It ha3 not been deemed necessaiy to le ptint hers that 
additional amount of matter not un immediately eonneoted 
With the Bubjeet All the quotations tium feeivehis which 
follow are taken fiom the work, tho title of which is given 
above m full —2V] 
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sanguification, of the transformation of the hloo(3, 
of its change from black biood to red. Galen 
placed the seat of sanguification in tho liver ; 
Servetus first located it in the lunga; a truth 
■which was not then remarked, which was not 
comprehended until long afterward, and which in- 
deed did not receive its full development until 
very recent times by the experiments of Goodwin 
and Bichat.^ 

The passage of the blood from one ventricle 
into the other, continues Servetus, is not through 
the septum ; in the samo manner that the blood 
of the vena porta passes into the ve?ta cava 
through the liver, so the blood of the arterial vein 
passes into the venous artery through the lungs, ^ 

(1) Quod iU per pulm fi t mm tjrEep t 

doeet eonjunctio varia t mtu t eb um 

arterifi yenosfl in pulm b C mth mgtJ 



) Im 1 






hio ra one serv rot q m p 'i mb y 

Boletant pulmocea p id t E g d 1 m 

nsum eff nd tu sang \ \ p Im h ft p a 

nat » tat a et tarn cop 11 m •^ p Im b d 

s mplex ae sed mt g mttp ten 

venosam E go n pulm b fit m t Fl 11 1 

Jl palmon I a 1 t r sa p t d 

( ) Dem mjieU 1 i t mtfl 

tat m e£[e S nan est pt d lom t m t 1 b 
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A nearer approach to tbe truth could not have 
been made without finding it. Finally, said 
Servetus in closing, and he could safely say it, if 
any one will compare these things with what 
Galen has written in the sixth and seventh books 
of his work, De usw pariium, he will see clearly 
the truth which Galen did not perceive/ 



Six years after Servetus, Realdo Columbus, one of 
the best anatomists Padua ever had, (Padua which 
had BO many of them ; Vesalius, Columbus, Fal- 
lopius, Fabricius ab Aquapendente ! ) Realdo Col- 
umbus discovered again and independently " tho 
pulmonary circulation. 

Between the two ventricles, said he, is the sep- 
tum through which it is believed the blood passes 

tionemillam... Eodem artifioio, quo in hepate fit transfuBio 
i TenS, porta, a 1 to nam clTam propter sanguineni, fit etiam 
in pulmone transfusio k ven& arterios^ al arteriam veQosam 
propter Bpiritum (or more exactly, propter scnguinem spirilif 
emm,) 

(1) Si quia hteo oonforat cum iia qua) aoribit Galenus, lib. 
vi et vii. De tisti partivM, yeritatem penitua inUlliget, ab ipso 
Galeno non animadveraam. 

(2) See in chap, jy what is said farther upon thie point, 
Neither Columbua, nor tlioae wlio oame immediately after liim 
could have boon aoquainted with the work of Seryetus. 
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from tbe right to the left; but this is a groat 
mistake, for the blood is carried by the arterial 
vein into the lungs ; from thence it ptoses, with the 
air, by the ■venous artery into the left ventricle of 
the heart, which no one haa yet seen quod nemo 
hactenu^ aut ammadveiht, aut empluin nhqnit, 
h et niajme sit ah um? this ainmuditihnihcm ^ 

Coesalpinus, 

Finally, CEesalpinus described in his turn, and 
without citing Columhua, (whom he surely did not 
know, since he does not allude to him : great 
merit is always honest,) the pulmonary circulation ; 
and this time not merely the fact appears but 
also the word. Cfesalpinus formally named the 
passage of the blood from one side of the heart to 
the other by the lungs, the circulation. 

This circulation, said he, which carries the blood 
from the right heart through the lung into the left, 
corresponds perfectly with the disposition of the 

(1) I t h t 1 pi m i t p q df ra 

m t g d t 1 d t m d 

t m p fi i 1 g'l t, m p 

m i p Im m f 1 b q t 

d d 1 p m 1 m I t m 

d t Imdft qodmht t 

tndtt t tmlqtlt m llm 

b m cl [ 1 m (B Id C 1 mb J? t <A 

dit n 1673 p 8 5 ) 
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parts. For eacli ventricle has two vessels, one by 
whicli tlio l)lood arrives and tbe other by which it 
departs ; the vessel by which the blood arrives at 
the right ventricle is the vena cava, that by which 
it leaves is the pulmonary artery ; the vessels -which 
pour the blood into the left ventricle are the 
fiilmonary veins, the vessel which affords it exit 
is the aortal 

Thus then was the pulmonary circulation dis- 
covered. 

CiEsalpiHua and the general circulation. 

The pulmonary circulation was discovered ; but 
BO far, until Cfesalpinus, not a word had been 
tittered in regard to tbe general circulation, the 
circulation of the body, which we call the greater 
in comparison to the pulmonary which we term 
the lessei. 

(11 lluio singuinis citcuJnliam ei: dextio eoidis icnfnoulo 
per pultdones in siniitium ejasdem yeatnculum optima 
Tespondeiit ea qiice ex dissecLione apparenL Nnm iliro sunt 
vaaa va destium Tentrjouluca desinentia, duo etiam m ei- 
nistinm Duoium autem tinum mlromittit tantum, alte- 
Tum edueit, tnembranis eo ingenio consfitutia Vis igitup 
infromilieaa vena est magna qiiideni in deitio, qu-p cava 
appellatar, parvi aiitem m simsdo es pulmone introdvi- 

smiatro, qu'e ooita appollahir, pirva autem in deirtro ad- 
pulmoties deiiTina (Andreie TLPialpini Qnanionvm peri- 
palLhoirum, lib T, p l^*!, ^Jition dca Junte Venise, 1590 ) 
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Gfalen originated a very symmetrical physiology. 
According to him there were four temperaments, 
the sanguine, the phlegmaiie, the bilious, and the 
atra-biliotts ; and four humors, Hood, phlegm, bile, 
and black bile ; he had also three kinds of spirits, 
the natural, the vital, the animal; and three 
eources of these spirits, the liver, the Jieart and 
the brain ! 

Farther, the brain was the origin of all the 
nerves, the heart of all the arteries, and the liver 
of all the veins. 

The veins, having their source in the liver, 
carried the hlood to all parts of the hody. Strange 
error ! one that the most simple experiment, or 
even the most simple attention to an occurrence 
coming under daily observation, would have served 
to destroy. For certainly hleeding was practiced 
every day, and every day the vein must have been 
seen to swell below and not above the ligature, 
showing that the course of the blood in the veins 
was from the extremities to the heart, and not 
from the heart to the extremities. 

There is an excellent chapter in Vesaliiis on the 
utility of experiments on living animals. Yesalius 
truly remarks, that a simple experiment on a living 
animal will teach more than long observation of 
the dead body. For instance, if one wishes to 
know whether the arteries contain blood or air, 
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it IS only necessary to open an artery in a living 
animal, and it is seen that it contains blood. ^ 
Unhappily Veaaiius stopped Tvith the arteries; 
he did not pass on to the veins ; he was content to 
believe, in regard to them, that a simple inspection 
of the dead animal sufficed "to show that they 
carried the blood to the extremities."^ 

Cfesalpinus was the first, and the only one 
before Harvey, who called attention to the swelling 
of the -veins which takes place ielow and never 
above the ligature. It is a very curious thing, 
he observes, that the veins become distended 
below the ligature and not above it. Those who 
bleed patients, added he, are familiar with the 
fact ; they always place the ligature above the 
place of puncture and not below it : quaia tument 
vence vlird vinculum non citrd ; which should be 
just the contrary if the movement of the blood 
■was from the heart toward the external parts of 
the body,^ 

(1) Atqura ita levi negotio observatar in arteriia sanguineni 
nature contineri, si quando orteriam in vivis aperimua. 

^{Ibid, p. S68.) 

(2) C^lerum ia venarura uau inqiiirendo, vis quoque vi- 
eaa sanguinem pec univecsum corpus deferre. — /Sirf, p. 568. 

(3) Sed illud epeculalione dignura Tidetur, propter quid es 
Tinoulo inlumcacimt vensi ultra locum appreliansHin, nou 
oilra: quod esperiineato soiunt qui venam secant; yiaou- 
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He says elsewtere : the tlood conducted to the 
heart by the veins, receives there its perfection, 
and this perfection acquired, it is carried by the 
arteries to all parts of the body.' A better con- 
ception of the general circulation could not be 
found, nor a better definition be given in as short 
a sentence. 

f/ Caesalpinua possessed a mind of a superior order. 
He -was the first among the moderns, who fully 
appreciated method in classification, or classifica- 
tion founded upon organism.,^ Before his time plants 
irere classified according to their external appear- 
ances, their names, supposed medicinal virtues, 
etc. In the classification of plants by Csesalpinus, 
all the characteristics are drawn from the plants 
themselves ; and guided by a happy tact, he 
j-ecognised first the most important organs and 
those which furni-ih the most impoitant charac- 
teristics, the oigans of fmetification, the flowers, 

lum emm adhibent eitri. locum seetionis, non ultri, qaia 
tument Tenaa nltrj. Tineulum non citi t Dehmsset autem 
oppo^ito modo conlingere si motus sangiimis et Ejiintus & 
vi'teribuB tit in totum corpus [Qutestttmum medv.arum, 
hb 11, same aditioii, p 23i ) 

(1) In am mal lb lis viJemus all men turn per venas duci ad 
COP fanquim ad uihoiiiam calons msiti, ef, adepfft. loilii ul- 
timo perlectione, per arteiias in uiinei'ium corpus distiibui, 
agents spiritu, qui ex eodam alimento in eoide giguitur 
{Z)Bj>;<!j!iij,FIoieiica, 1688, 111 n, cap 11, p i) 

(2) ["Method is the soul of acienoe," — iinnfflus.] 
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fraits and grains. Csesalpinus lias the double 
glory of having been the first to give ua a method 
in science, ancl the first to point out the two cir- 
culations. 

FabrieiuB ab Acquapecdonte. 

Fabriciua ab Acqnapendente has also two honors ; 
he discovered the valves of the veins, and he was 
the teacher of Harvey. 

Fabricius discovered the valves of the veins in 
1574. He saw well that they open toward the 
heart. They oppose, therefore, any passage of 
the blood from the heart to the external parts in 
the veins; it must go then from the pacts toward 
the heart — the reverse of what tabes place in the 
arteries, which have no valves. 

The valves of the veins are the anatomical proof 
of the circulation of the blood — the proof that it 
makes a circuit, that it returns upon itself, that it 
circulates. But Pabricius did not understand this 
proof; he saw the fact, but failed to draw from it 
that important deduction which was left for the 
genius of Harvey. 



Something should here be said of Sarpi, to whom 
has been attributed both the discovery of the circu- 
lation of the blood and of the valves of the veins. 

As to the discovery of the circulation, his claim 
is founded upon a paper discovered among his 
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manuscripts after his death by Father Fulgenee. 
In this paper we are assured that Sarpi describes 
the circulation of the blood. 

In regard to the valves, Gassendi relates in his 
Life of Peiresc, that Peiresc told him that the dis- 
covery of the valves of the veins was due to Sarpi, 
who confided it to Fabricius.' But Fabrieiua tells 
ua positively that he discovered the valves of the 
veins himself. They werfi, says he, unknown be- 
fore the year 1574, when I perceived them for the 
first time with great joy ; summS cum letitidj^ 

Fabrioius was a man cf surpassing knowledge in 
anatomy, and as respectable morally as he was in- 
tellectually; and he quotes Sarpi elsewhere in re- 
gard to some observations he had made upon the 
action of light on the pupil.' But we are forced 
to conclude, with Tiraboschi, that although Sarpi 

(1) De quibuB {vahulis) ipse aliquLil inaudierot ab Aequa- 
pondente, et quarum inveiitorem primum Sarpium SerTitam 
mominecat.— ( Tiia Ftyresckii, lib. ir,, p. 222.) 

(2) De hia itaque in priesenti4 locutucis, subit priiuam mi- 
rari quo modo oafiola hiec ad hano usque retalem tam prisoos 
quttin reoentiorea aoatomiooa adeo latuerint, ut non aolum 
nulla prorsus meatio de ipeis facta sit, aed neq^ue aliquis priua 
hceo Tiiierit quam anno 1674, quo & me Bumnii cum Irotitia 
inter disseoaodum observata fuere. — (De venarum Osliolh: 
HIevonjmi Fabrioi ab Acquapendente Opera on 
Edition d'Albinua, 1737, p. 150.) 

(8) De ooulo, visua organ o.^ (Same edition, p. 229. 
quotation will be founil farther on.) 
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may possibly have taken part in the discovery of 
the circulation of the blood, more and other proof 
of the fact must be furnished, before it can be con- 
sidered established.', 

Vasseus or Le "Vasaeur, and a quotation of M. Portal. 

Le Yassear was a disciple of Jacques Sylvius or 
Dubois, who was first the master and the very wor- 
thy master of A'"esalius, and afterward the fierec-sfc 
of his adversaries. 

Le Vasseur wrote a small work in Latin, which 
was little if any thing more than an abridgment of 
the anatomy and physiology of Galen. This little 
work passed through several editions, and from the 
first, was translated into French by mattre Jean 
Canappe, docteur en mideeine. 

M. Portal, in his Sistoire de Vanatomie, says 
that Le Vasseur " knew almost as much as we do 
of the circulation of the blood." "For fear," adds 
he, " that I may be accused of having mntilated the 
. text I will give the author's own words : 

Dextrum ventriaulum, qui sangmnetis appeUatur, 
vena cava ingreditur, et vena artei'iosa egreditur 
qu(B in ptdmonem dispergitur, sanguinem elahora- 
ium conferens Sinistro ventrieuh cordis qui 

(I) lo dunquc iion neghero al Sarp In d luesta seo- 
perta, ma bramori solamcnte che se ne p aa j d e pii 
certe et piii autentiohe pruove, — (Sto a d lla I It aiu a iial- 
iaita, t. yil., p. 697.) 
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caloris nativi fans eat, et spirituosus appellalur, ar- 
teria venosa quce expulmone .... M. Portal stops 
at these words, quce ex pulmtyiie, and tke reader, 
following the impulse which has been given com- 
pletes the sentence; wMah hrings the hlood hack 
again from the lungs to the heari; and consequently 
Le Vasseur "knew as much as we do of the circu- 
lation." But not at all! Le Vasseur was not 
speaking of the hhod, he was speaking of air! 

Here ia the entire paragraph which I give from 
the old French of Canappe : 

"The vena cava empties into the right ventricle 
which is called sanguineous, and from which de- 
parts the arterial vein which is dispersed and dis- 
tributed to the lung and carries the elaborated 
blood .... Into the left ventricle, which is the 
fountain of natural heat, and is called spiritus, is 
inserted the venous artery, which brings from the 
lung, (and it is at this word that Portal stop.s) 
which brings from the lung air to tho heart, and 
evacuates from here the fuliginous excrements." 

Harvey, 
When Harvey appeared every thing relative to 
the circulation of the blood had been indicated or 
suspected; nothing had been established. Nothing 
had been established ; and this is so true that Fa- 
bricius, who comes after CEesalpinus, and who dis- 
covered the valves of the veins, knew nothing of 
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the circulation.' CEeaalpinus himself who so plainly 
perceived the two circulations, mixed with the idea 
of the pulmonary circulation the error of a per- 
forated septum. Sanguis partim per medium sep- 
tum, partim per medios piilmones . . , . ex dextro in 
sinistrum ventrietdum cordis transmittitur? Serve- 
tus aaid nothing of the general circulation. Colum- 
bus repeated, after Galen, the fictions of the origin 
of the veins in the liver ° and the transmission 
of blood to the extremities by them.* 

I admit, with Sprengel, that nothing explains 
Harvey better than "Aia education at Padua." ^ 

(1) He balieved that the only nse of the valves was to pre- 
Yent too great an aocumalation of blood in the inferior parts of 
the body, an oeourrenoe whicli would be attended with the 
double inconvcnienoe of too great a Bupplj to the lower parts 
and too small a quantity in the uppet F i latione, uti opmor 
S, naturft genilai, ut sanguinem quadamtenus romurentur, ne 
oonfortim, ae fluminis ioatar, ant ad pedes, aut in manus et 
digitoB universus influat, colligatur^ue, duoque lucommoda 
evoniant, turn ut superiores artuum purlea alimenti penuiia 
laborent, turn vero manua et pedes tumoie peipetuo pie- 
man tur.~(£oc. cit; p. 160.) 

(2) Qaieat. peTipaleL—{[Ab. v^ p. 126.) 
caput, fons, origo et 



(4) Vena; nihil aliud sunt quam vasa conoava ut 

sangninem ad singula membra deferant fabrefaota, p. 805, 

(5) Sprangel's History of Medicine, French translation by 
Jouvdan. Paris, 1815, torn, iv., p. 87. 
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Undouljtcdly this etiiication at Padua was a piece 
of good fortune for Haryej, hut it was aJao, if I 
may be allowed so to express myself, a piece of 
good fortune for the circulation to pass into the 
hands of Harvey, the man most capable of study- 
ing it, of investigating it, of comprehending it in 
all its relations, and of placing it in its true light 
before the world. 

Harvey has been reproached for not citing his 
predecessors; but he quotes Fahricius who discov- 
eied the valves without percemng their uses,' he 
*ited Columbus who had moit strongly combatted 
the eiror of the perforitcd septum,^ finally he 

(1} CIiriBsimuB HieronymuB Fabiiciii ah Aequ'ipen lento 
per tiHMiflus anatomious et Tenerahil s aenex, prim iB 
]a veniB memlii aneas TaWulu^ delineaTit, figui a sigmoides vel 
semilunares poitianculas tvimcte mterioris venarum emi 
nentea et tenvusaimiis Haiam valTulaium usum m 
veutuT non e'<t a^isecutus neo alii aiddi ierust Hon est enim 
ne poudoie deoraura s'kuguis in mferiora totus cuat sunt 
namque in iugi laribus deorflum spoctantca et aanguinem ai r 
sum proliiteut«8 feiri nam uLijup spettant i iadn,ibus yen- 
arum yecsua cordis locum ((lulielmi Harvoi SxeT' 

eitaUo anatomieu de motu cordis et sangmnis, cap. xiii.) 

(2) Cur non iisdem argumentia, de trauaitu sanguinis in 
adultis per pulmonea, fidem similem habeut, et cum Columbo, 
periljssiino, doctissimoque anatomico, idem aaserunt, et ore- 
dunt ex amplitudine, et fabriofi vasoruin pulmonum ? Arteria 
enim venoaa, et Biiniliter Tentrionlus, repleti sunt semper san- 
guine, quem Tenia hue TOaisse neoesse est, nulid, aliS, quam 
per palmones aemitfl, ut et ille, et noB ex ante dictis et autop- 
aifi, aliisque argumentia palam esse esistimamua.— (Cap. vii.) 
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Q&me from Padua where the state of the question 
was fully understood, where every thing which had 
been said upon the circulation was known hy all, 

Harvey's work is a master-piece. This little 
book of a hundred pages is the most beautiful vol- 
ume on physiology. Harvey commenced with the 
movements of the heart; and first, ho remarked 
that the auricle and the ventricle of each side of the 
heart contract snccessively. When the right auri- 
cle contracts, the blood passes into the right ven- 
tricle; when the right ventricle contracts, the blood 
passes into the pulmonary artery; from the pul- 
monary artery it passes into the pulmonary veins ; 
from thence it goes into the loft auricle which 
contracts and forces it into the left ventricle, the 
contractions of this ventricle expel it through the 
aorta into all the arteries of the body and from 
them it is collected by the veins and returned to 
the heart from whence it started. At each passage 
from one cavity into another ho observed there 
were valves, membranes, little gates, (ostiola, as 
Pabricius calls them), which open to allow the blood 
to pass one way and close to prevent its passage 
in the opposite direction. The valves of the right 
auricle allow the blood to pass into the ventride 
but prevent its return into the auricle ; the valves 
of the ventricle allow it to pass into the pulmonary 
artery hut prevent it from coming back into itself; 
on the left side the valves of the auricle allow its 
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! into the ventricle but not backward, and 
those of the ventricle permit its onward course into 
the aorta and in no other direction; the valves of 
the veins present no obstruction to its course to- 
ward the heart but bar its passage back toward the 
arteries, 

After the heart, came the arteries. Galen 
attributed the pulsations of the arteries to a puhifie 
virtue, which they derived from the heart with their 
tunics. He made an experiment to prove this 
statement, but he made it badly. He opened an 
artery and introduced a tube through the opening; 
he then tied the artery over the tube and as he 
tied it too tightly the blood ceased to flow, or flowed 
only in very feeble jets ; the artery ceased to beat 
below the ligature and Galen concluded, therefore, 
that the beating of the arteries depended upon a 
puhifie virtue drawn by their coats from the heart, 
since a simple ligature sufficed to prevent the puls- 
ation in all that part of the artery on its distal 
side.^ 

(1) Arteriam unnm i magnis et conspiouis quampiain, si 
volea, uudabiB; primoque pelle remote ipsaiu ab adjaaenti 
suppositoque corpore tamdiu separate non graTeris quoad 
Glum oiccum immittcro valeiiSi deindc secundum loogitti- 
dmom arteriam iscido, calamumquo et concavum ct pcrvium 
in foramen intrude, vel Eeneam aliquani fistulam, quo et vul- 
nus obturetur, et sanguis exiHre uoa possit. Quoadusque sie 
36 arteriam l^iibcre conspicies, ipsam totam pulsars lidebis: 
cum ptimum vero obductum illam in laquoum coatialiens a]> 
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Harvey did not repeat the experiment of Galsn. 
It is too complicated, and he helieyed it scarcely 
possible.' Ho contented himself with more simple 
observations. He saw that when an artery was 
opened the blood came out in unequal jets, alter- 
nately stronger and feebler ; he observed that the 
stronger jets always corresponded with the diastole 
of the artery and not with the systole; be concluded 
that it was the impulse, the shock of the blood 
which distended the artery and caused it to beat. 
If the artery dilated of its own inherent power it 
could not expel the blood with the greatest force 
at the moment of greatest dilatation.^ 

Harvey profited farther by a case of ossijioation 
of the femoral artery which came under his obser- 

terise tunicas oalamo obstriuieriB, non amplius arteriam uUr& 
laquoum pulaare videbis, etiamei spiritus et aanguia ad arte- 
riam, quse est altrJ, filutn, siouti priuB faeicbat, per couoavita- 
tem calami feratur; quod ai propterea puleabant arteriie, pul- 
Bareut nuns partes qiis: aunt ultrL laqueum, sed non pulsant; 
jgitur parspicuum est, qiium moveri poase desinuct, non prop- 
ter Bpiritum in ooDoavitatibuB discucrentem, sed ob Tirtutem 
ia tunicas transmissam, arterias S. corde moveri, — {Aa eanguis 
in arteriU naiwd coatinealw, p. 62.) 

(1) Neo ego feci esperimentura Qaleoi, neo reote posse fieri 
vivo eorpore ob impetuosi sanguinis ex arterid eraptionem 
puto {Pr<e,mium.) 

(2) Sed et in arteriotomiiV et vulneribus oontravium 

manifestum est. Sanguis enim saliendo ab arteriia profundi- 
tur cum impetu, modo !ongius, moda propius vioiaaim proei- 
liendo, et aaltus semper est in arteri^ diaatole et aou in 
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vation; the artery pulsated helow tlie ossification j 
the oeaification did not prevent the transmission of 
the pretended puMfie virtue, or rather no such vir- 
tue existed; the arterial pulsation ia only due then 
to the movement of the blood, — solely to the im- 
pulse of the blood against the walls of the artery.' 

syatole. Quo ola e appa t mpulsu sanEu'iis arteriam dis- 
tend!. Ipsa en m dum d a enditur, non potest sanguinem 
tantd vi proj e e {lb d ) 

(1) S d q la q i n duMo est appareat, pulslfionm 

m D u p at a um t n ae a corde manare, halieo, e no- 
il 1 m da e a te ■« descendentes portionem, oum 
d b 1 bu amis, spithamce longitudine, e:semtam, ia 
fi 1 m n m; per oiijus cavum, dum vivebat no- 
li 1 a I udeDS arteriosus sanguis in pedes sub- 
ditos aiteiias auo impulsu agitabat; iu quo tamen casu artena 
idem passa, tanquam si super canaliculum iietulosum oonstricta 
et ligata foret (seaundem Galeui experi men turn) ut neque 
dilatari, eo loco, neqae arotari ut follia, neque vim pulsificam 
a corde inferioribuB et Bubditia arteriis eommunicare, aut per 
Bolidilatum ossis dedncere faoultatum, quam non susceperat, 
potuerit. NibilominuB inferioris arteriie pulsum agitari in 
cruribuH et pedibas optime meniini, dum vivebat, me ssepissime 

observftsse Quare in illo nobilissimo viro necesse in- 

ferioroB artoriaa ab impuleu sanguinis, ut utres, dilatataS 
fuisse, jion at foUes ab espaosione tunicarum. — [Exercitatio 
altera ad J. Eialanum.) But this is not all. I have repeated 
the experiment of Galen ; far from being scarcely possible aa 
Havvej believed, it ia not even very difSoult. I have opened 
the aoria of a sheep and introduced a quill, I hare tied Ihe 
artery over this tube and have seen the blood continue to 
pour out Uirougb it (which certainly did not take place in 
Galen's experiment, or at least only partially, either on ac- 



bv Google 



IIISTOEr OF THE DiSCOVBRr. 41 

Erom the arteries Harvey passed to the veins; 
and it is from their valves that he drew the impor- 
tant deduction to which I have already alluded, 
viz: that they allow to the hlood but one course, 
movement only in the direction toward which the 
valves open, a movement from the externa! parts 
of the body toward the heart. 

Finally Harvey made his experiments ; they were 
few but decisive, and in this is shown his genius. 

When a ligature is tied lightly around an ex- 
tremity the hiood is arrested in the veins alone 
because they alone are superficial; when the liga- 
ture is tied tightly the blood is aho stopped 
in the arteries which lie deepe 

When a vein ia tied the a ell ng t k s pi ce 
helow the ligature ; when an a t tit takes 

place above; the blood then fl w n d tly H 
tite directions in the arterie an 1 ns t fl s 
from the extremities to the heart in the latter, and 
from the heart to the extremities in the former.^ 

count of the ligature having been too tight or becaose the tube 
became obstructed); the blood continued Id Sow and the 
artery cantiaued to beat belov/ as well as above the ligature. 
The paisalivs facalty of Gilen. ia not then wholly imaginary. 
The blood distends the artery, and beonuse it is distended it 
puUates. (See experiments upon, the pulsations or moTementB 
of the arteries, in my Reeherckss experimemtaiea sur lee ^Topri- 
etes et lesfonctiom dit sysleme mrseux; Paris, 1842. 

(1) la my lectures at the Jardin lies Fiantei, I make the fol- 
lowing expeclmeal, under the eyes of my pupils, to illustrate 
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When any artery whatever is opene<3, and the 
blood allowed to flow freely, all the blood of the 
body is lost through this opening; then all parts 
of the circulating system communicate with one 
another, heart, arteries, and veins. 

A moment's reflection, in truth, upon the mar- 
velous rapidity of the movement of the blood will 
convince one that it most necessarily be thus; for 
scarcely has the blood arrived at the heart when it 
leaves it and enters the arteries, no sooner haa it 
entered them than it commCDCea to pass into the 
veins, and from the veins it goes immediately into 
the heart again ; this course, this continual return 
is the circulaiion. 

• Modem physiology dates from the discovery of 
the circulation of the blood. This discovery marked 
the entrance of the moderns into science. Un- 
til then they had followed the ancients ; they dared 
now walk alone. Harvey had discovered the most 
beautiful phenomenon of the animal economy ; one 
to which all antiquity had never been able tc arrive. 
What became then of the authority of the masters ? 
Authority was dethroned; it was no longer neces- 

the circulation of the blood. I cause the crural rain and ar- 
tery of a dead dog to be openeil ; a tube is inserted into the 
open end of the artery and water is injected hy means of a 
syringe ; in a few minutes tbe water injected into the artery 
runs out ai tlie vein. It is a complete illustration of the cir 
oulatioa. 
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sary to swear by Galen and by Aristotle, but by 
Harvey. 

I will relate, farther on, the ridiculous obstinacy 
with which the faculty rejected the eirculation ; the 
bad reasonings of Eiolan, the unhappy pleasantries 
of Guy Patin. But this wrong belonged only to 
the faculty, not to the nation. Moliere ridiculed 
Guy Patin, and Boileau ridiculed the faculty,' Be- 
fore Moliero and Boileau the greatest of moderns, 
Descartes, had proclaimed the circulation: "Bat 
if it be demanded how the blood in the veins is not 
eshauated by this perpetual flow into the heart, 
and how the arteries arc not filled to overflowing, 
since all that goes into the heart is poured into 
them, I have only to give aa an answer that which 
has been written by a physician of England, to 
whom wo must give the honor of having first 
investigated this subject, and of being the first to 
teach that there are at the extremities of the arte- 
ries many little passages through which the blood 
received from the heart passes into the small 
branches of the veins, and through these vessels 
returns to the heart; bo that its course is nothing 
but a perpetual circulation." ^ 

After Descartes we must quote Dionis. 

While the faculty was rejecting the circulation 

(1) See I'Arret lurUsque. 

(2) DiscouTS de la mUhode. Ed. of M. Cousin, p. 179. 
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Dionis taught it in the Jardin du Rot. "I was 
chosen to demonstrate in yoiir royal garden," says 
Dionis in his dedication to Louis XIV., " the cir- 
culation of the blood and the new discoveries, and 
I acquitted myself of this duty with all the ardor 
and the exactitude which the orders of your Ma- 
jesty deserve," These words honor the memory of 
Louis XIV. 

Thus upon one side France demoted a chair to 
the teaching of the circulation of the blood, and 
on the other, as we shall soon ace, completed this 
great work by the discovery of the reservoir 
of the chyle [receptaculwm chili) by Jean Pecquet. 

So far I have exhibited what belongs to Harvey 
in the discovery of the circulation of the blood, but 
I have only spoken of the circulation in the adult; 
it remains to he seen how much he contributed to- 
ward the discovery of the fmtal circulation.. This 
will be the subject of the following chapter. 
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EUVEKSBY AND THI3 F<ETAL CIRCUrjATIOJir. 

The heart of the fcetus is not like that of the 
adult. In the adult the two aides of the heart are 
completely separated. An entire and solid mem- 
brane, like that between the ventricles, separates 
the two auricles, and the two large arteries, the 
pulmonary artery and the aorta, have no commii- 
nieation with each other. 

In the fcetus all this is different. The septum 
between the two auricles is perforated by an open- 
ing called the foramen ovale and the pulmonary 
artery and aorta are connected by a canal which 
we call the duetus arteriosus. 

What are the objects of this conformation? 

Pirst, let US remark that theie are two points 
to examine — structure and use. Galen was ac- 
quainted with the structure; Harvoy discovered 
the use. 

In the foetu8, says G-aien, the vena cava opens 
into the venous (pulmonary) artery} ■ The arterial 
vein and the grand artery (pulmonary artery and 

(1) "Id fmtibus rena cava in arteriam yenosam est per- 
tusa." — {De ttsu parHiim, lib. xv., p. 21^.) 
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aorta) are likewiao united hj a third vessel which 
nature has formed expressly for that purpose,' And 
as the two first-named vessels, the vena cava and 
the pulmonary artery, touch each other, nature has 
made an opening from one to the other, and has 
applied a membrane to this opening, which yields 
readiJy to the blood as it passes from the vena 
cava to the venous artery, and resists on the con- 
trary, the return of the blood from the venous 
artery back into the vena cava.^ 

All this is admirable, adds Galen ; but what is 
still more admirable is that a few days after birth, 
this opening between the vena cava and the venous 
artery closes; the canal which unites the arterial 
vein and the great artery becomes obliterated; 
and ho who would seek for these carSy communica- 
tions some time later will not be able to find them; 
of one of them, of the opening between the vena 

(1) "Verum cum hso vasa inter se aliquantum distarent, 
aliud tcrtium vaa esiguum, quod ntranique conjungerot, na- 
tura efEeit." — [De tisu partium.) 

(2) "In reliquia vero duobuB, cum Iifgo mutuo seee contm- 
gerent, velut foramen qaoddam utrique oommuiiB portudit; 
tum membTunam quamdam in eo, instar opereuli, est maohi- 
nata, qua; ad pulmonis vas facile res up in are tur, quo sangmni 
t Tocd. caT& cum impetu aflliienti oederet quidem, prohiberet 
autem ne Banguia nirsum in yenam oavam reTcrteretur." — 
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cava and the venous artery he will not find a 
trace.' 

It must not be supposed, continues Galon, that 
we are speaking of communications or openings 
small, scarcely visible, and doubtful; the openings 
are large, evident, patent, of which there can bo 
no question ; their existence hae been denied how- 
ever, but to those who are unbelieving I will say, 
if they have eyes I wilt convince them, if they have 
no eyes, if they are blind, they at least have hands 
and I will make them touch thom.^ 

(1) "HiBo quidem omnia naturie opera sunt idmiranda: 
BUperat rero omnera admirationem pKedioti focatninis, baud 
ita multo post., coiiglutinatio. Etenim, quaroprimum auimana 

in luoem est editviro, membrannro, qiiie est ad foramsn, 

coalescentsm reperias, noadnm tameo coaluiaae; cum autem 
animal perfeotum fuerit, cetateque jam floraerit, ai locum huuo 
ad unguem densatum inapexevie, negabia fuiBse aliquando 

teinpuB in quo fuorlt pertusua Pari modo id vas, quod 

magnam arleriatn verne qoae fertur ad polmonem Gonneotit, 
cum alias omnes auimalie particulie nugeantur, non modo nou 
augelur, verum etiam tenuis semper cfBei eonapioitur, adeo 
«t, tempore prooedente, penitua taboacat, atque eiaieootur." — 
{Deampartima.) 

(2) Et ago iia, quinoa ti nieotant r a modo ocu- 

loB hftbeot, ostontam magnte arte v propag nem et veufe 

Oft'Ee orifioium, sin yero s nt OEeo vaaa n manus 

eibi impoaita contreotare jubebo nam ueque xg um eorum 
utrumque, Deque vnlgare est, Bed am] 1 n a Imocl n oommem- 
orabilemque intra sese liabet meatum quern tton e lam la qui 
oculos habet non ignoraverit sed ne o q dem cu tangendi 
erit poteetas, si solum ad auatomeu velit ^cedeie — (Ibid.) 
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The anatomists of the time of Galen strongly 
resembled the anatomists of all times, ever slow to 
observe and ever ready to accuse those who ob- 
served of being deceived. Galen compared them 
to the man who, in counting his asses, forgot the 
one upon which he was mounted and immediately 
accused his neighbors of having stolen one ! They 
■were like this man because in the enumeration of 
errors they always forgot those of which they them- 
selves were guilty. 

The early modern anatomists ; Vesaliua and Fallopiua. 

Among modern anatomists Fallopius was the 
first to see the ductus arteriowm, and Vesalius the 
first to observe the foramen ovale. These two 
great men had frequent occasion to encounter each 
other;' they created modern anatomy; they pos- 
sessed the spirit of investigation in the highest 
degree, and bath ivere men of most snperior mind. 

Pallopius, commenting on Vesalius, is astonished 
that this portion of eanal, or artery., which unites 
the arterial vein with the aorta, could so long have 
escaped the attention of anatomists — and conse- 
quently of Vesalius; especially as in the foetus the 
canal is widely open, and although obliterated 
afterward, it still remains as a thick, hard body ; 

(1) Vesaliua wrote an Examination of the Observations of 
Fallopius, and the Observations of Fallopius are in fact a con- 
tinual examination of the Anatomy of Vesalius. 
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and finally Galen haa spoken of it, although cer- 
tainly in but few words : verbis ■pauciisimis iamen^ 

Tou are astonished, writes Vesalius in reply, 
that anatomists make no mention of a canal which 
unites the arterial vein and the great artery ; and, 
upon this subject, you quote a passage of Galen, 
taken from Book xv. of De usu partium. My dear 
Fallopius, thia passage did not escape me, and much 
leas that of Book vi., which I wonder extremely 
you do not remember, in which Galen, as well aa 
in the passage of Book xv., speaks not only of 
this communication, but of another placed between 
the venous artery and the vena aava.^ 

Vesalius admits, in another place, that not hav- 
ing paid safficient attention to the great vessels, 

(1) "Itt arteriavum historic illud in memoriitra, Tenit, quod 
non levem admirationetn excitat; 1. qud r^tione factum Git, 
quod auatomioi fere omnes tarn negligenter observarint pnr- 
tem illam caualis Tel arteriie, qu^ jucgitur vena arterialis 
circa basim cordis ipsi aortiu; cum in fcctu tam aperta patoat, 

tantueque sit adUus ab aort^ act venam arUTlalem Sec- 

uado quia fi Galeno in deoimo quiuto J}s um parUum, cap. 
sexto, aliquot (pauoiaeimia tamen) verbis designatur." — {Ga- 
brlelis Faloppii ObeervaUones onaiomictB: in the edition of tlie 
(Eiivres de Vesale, already quoted, t, ii., p, 730.) 

(2) "Cieterum {ut ad te redeam) miraris plurimum ana- 
tomicos nullam feaisee jneutionem unionis mutuieqne aper- 
tionifi vensB arterealis ad magnam arteriam, Galcnique locum 
ox decimo quinto De usti partium adduais. Mi Fallopi, hie 
locus me nou latuit, ac multo minus is, cujus miror bic te non 

e, et quo in sexto Be usu parlium, Galenuf, perinde 
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the ductus arteriosus had escaped hia observation. 
But, since, he had turned to the oxaminatioii of 
the heart of the foetus, and immediately the fora- 
men ovale presented itself to him.* He mentions 
the oval form of this opening : ovatd prmditum effi- 
gie. He studied the ductus arteriosus; ho opened 
it;^ and with his attention fixed upon the passage 
of Galen,' he admires the clearness with which that 
great man had described it: miratus fui quamobrem 
Galenus Mc tarn dilucide vmis privatim meminii, 
quo vena arlerialis in magnam arteriam pertinei. 

ArautiuB and Carcanus. 

Arantius was the pupil of Veaalius; Carcanua 

was the student of Fallopius. No sooner had Ve- 

ao in decimo quinto, non tantum hano vmionem, ■vertim et 
illam, quiB arterise veuali cum cavd veni obtigit, satia prolix 
et [ai quia Bnimum acdulo intendit) aperto oommemorit " — 
(Ad VI Oper t p ^'^ ) 

It q Im 
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saliiis and Fallopius laid with so much eclat, the 
foundations of the anatomy of the adult, than their 
pupils began to investigate the anatomy of the 
foetus. 

Arantius, in his work on the human fcetits, com- 
mences by informing us that he only proposes to 
make more clear what Galen has so well written 
on the vessels and heart of the fcetuB.^ Oareanus 
expresses himself in the same manner,^ 

Here then, it will be said, was a very remarka- 
ble concord in rendering homage. Vesalius and 
Fallopius disputing as to who could proclaim most 
loudly the discovery of Galen ; Arantius and Car- 
canus partaking this great admiration and continu- 
ing the praise. 

Assuredly if after this a desire to name either of 
these things seized anatomists, the foramen ovale 
for instance, it would receive the name of Galen, 
and be called foramen Cfaleno. But not at all — 
it is called th.<iforaj}ien Botalli! 

(1) "Quod cordis vaaa, aorta Hoillcet vantc arterial!, et vena 
cava arteriso venali, conjugantur, Gateniis optLme deelaravit, 

sed cum ab ipso non ita perapioui despripta fuerint, 

lit facile ^ mious cxcrcitatis intelligi possent, ad ejus senten- 
tial explicationom pauoa qiuodam addere conBtitui." — {De ha- 
marwfxta, edition of 1595, p. 87.) 

(2) Ds casorwwi cordis in /celu unions. 
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Botal was not strictly an anatomist. Ho was 
a bold physician, who arriving in Parie^ at a time 
irlien the faculty abused purgatives, could scarcely 
fail of making an impression, for he abused blood- 
letting.* The faculty purged their patients with- 
out mercy, and he bled hia without pity. The 
faculty became angry .^ Botal persevered ; from 
Botal to Broussais those who have held out against 
the faculty have soon become celebrated. 

Botal, in dissecting a subject one day, foundj 
what sometimes happens in adult life, the fora- 
men ovale open; he saw it and immediately 
imagined that he had made the greatest discovery 
which could be made ! 

Some time ago, says he, when reflecting upon 
the discord between Galen and Columbus in regard 
to the route which the blood follows in passing 
through the heart, Galen maintaining that it 
passes by foraminse in the median septum, and 
Columbus by the venous artery, I opened a heart 
and immediately perceived a very largo conduit, 
leading directly from the right auricle into the 
left, which conduit, or vein, can by good right be 
named the mdritive vein of the arteries, for through 

(1) Botal was from Aati, in Piedmont. 

(2) See his treatise -De rmratione per ettitgamia TaissioTtem. 

(3) Much was vrritteu upon blood-letting on both aides, and 
the coutroversj was extremely beneficial. 
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it the arterial Mood passes into the left ventricle, 
and from there goes into all the arteries, and it 
does not pass through the septum, or by the venous 
artert/, as Galen and Columbus have believed.^ 

Botal was here mistaken on every point! first, 
the blood which passes through the foramen ovale 
from the right into the left auricle is not arterial 
blood, but venous, the pretended vein could not 
possibly then ho called the nutritive vein of the 
arteries : second, this opening does not exist in the 
adult, or only exists as an exception, it is a pecu- 
liarity of fcetal existence, and this, of all who have 
■written upon it, Eotal alone did not comprehend ; 
and finally, Eotal tells us that the opening or con- 
duit (vein, as he calls it,) had not beea observed 

(1) Diebns iis prosima peraolis, cum Galenum atque Co!- 
iimbum dissentire viderem de viil, qu£ in oor sanguia, qui 
per arteriaB vagatur, fertar, aeserente Oaleno huno in oor 
transfundi per parva foraminala cordis septo insita, Columbo 
vera per alia (Columbus did not Bay pef aUa, bat per arieriosam 
venam and he said ngbtlj Eotal i d not poroeiTe hoir 
important exaclituJe was See Chap I ) ad arteiiam veno. 
Sam COT diTidere ocoapi ubi sat 3 oonsp cuum rejeri 
duotum, jmli auiicalam destram qui stitim m iiuist am 
aurem reoto tiamite teitur qui daotus yel vena j lie nitciia 
rum nutns dioi potosl ob id quod per banc feiatur 
tanqwi OTtcnahs va cordis sinistium ventr oulum et eonie 
qaentei in omnes artenas non a item per septum yel veno 
sam artenam nt Galenu'J yel Ldurab is p itayen nt (Butalli 
Opera omni t, edition oi Van Home IbSO, p 60 ) 
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by any one previous to him ; a nulh anted noiata :' 
yet the foramen ovale had been seen and deacribed, 
and admirably described, by Galen, by Vcsalius, 
by Avantius and by Carcanus ! 

The uses of the duotua arteriosus and foramsE ovale. 

Galen asks himself what can be the nee of the 
ductus arteriosus and of the foramen ovale, and 
responds to his own inquiry. 

But his answer ia -wholly theoretical; it is ex- 
tremely complieatod and finely drawn, yet in every 
point coherent, which is the mark of a great master. 
Galen can not be explained in portions ; in study- 
ing his theories the great whole must be kept in 
view or nothing will be understood. 

Here, for example, the idea he has of the uses 
of the ductus arteriosus and the foramen ovale 
agrees with those concerning the veins and arteries ; 
his ideas of the veins and arteries agree with those 
in regard to the two species of blood, the spirituous 
blood and the venous blood ; and the idea which he 
had framed of these two kinds of blood are in 
harmony with his conceptions of the nature of 
organs, of which some require more of the spirituous 
blood than of the venous and others exactly the 



(1.) " fena arterianum nuiiix, & nvMo anie& iiotata:" such is 
the title under which Dotal published his pretended dia- 
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The lungs require more of the spirituous than of 
the venous blood: all the other organs, lesa delicate 
and less light, require more of the latter than of 
the former.' The spirituous blood, more subtile, 
is contained in the thick-walled arteries, the venous 
and denser blood runs in the veins, the tunics of 
■which are thin. 

' All the organs which require more venous than 
spirituous blood (that is to say, all the organs 
except the lungs) receive the spirituous blood 
through the arteries, the dense walls of which allow 
only the most subtile portion, the spirit,'^ to escape, 
and they receive the venous blood by the veins 
■which allow the liquid to escape through thoir thin 
walls.-^ 

(1) Pulmonis corpus lovo eaf, ao ramm, et vclut ex 

BpumA qufidam sanguineA oonoretfi oonflatura, ob eamque 
oansiiia puro sanguine, et TaporoBO, ao tecui indiguit, non 
autem, quomoao jeour, limoso et oraaso. (De usa parlium, 
p. 151.) 

(2) Niliil nisi tenaissimum sinit elabi. (Jbid,^. 161, 

(8) Quod ei^o satiua fuit in toto animalia corpora san- 

galnem quidom tenui ao rari, apiritmo vero crassi ao denal 
conoludi tnoicS, longd egere raliona nan arbitrot; satis eaira 
puto esse subBtaali^ utriuaque rationem ao differeDtiam obitov 
indioare ; quod ailieet sanguis quidem oraaaus eat, gravis, agra:- 
que mobilis, apiritus vero tenuia, et levis, et oitus; quodque 
perieulom erat ne Lie espiraret raponte, atque, evolaret ab 
animali, nisi crassis, et densis, atque undique ocEstriotia 
asservatuB fuisset tunieis, atque ooercitus : contra vero in 
sanguine, nisi tenuis et rara fuiaeet quern ipsum continet 
tunica, non facile cicoumfusia partibus distribuoretur, (Jbid.) 



by Google 



56 CIRCULATION OF THE BLOOD. 

On the contrary, the lungs, which need ronclx 
more of the spirituous hloocl than of the venous, 
receive this kind of blood by a vein, (or, to speak 
like Galen, by an artery which has the coats of 
a vein ; the venous arlery,) and the venous blood 
by an artery (or, again to follow Galen, by a vein 
which has the coats of an artery, the arterial 
vein.) 

This has reference to the adult ; let na pass to 
the f(Btus. 

It is the spirituous blood which gives to the 
lungs of the adult that fine, delicate and reticula- 
ted structure, which may ho said to be formed of 
the foam of the blood; velut ex qiiddam sanguined 
concretd spumd conflaium. 

But the lungs have no need of this peculiar' 
tissue until after birth. After birth they move — ■ 
before birth they are motionless. They then need 
only the same structure and the same blood t^ the 
other organs ; then like the other organs they are 
thick, gross and red, and then by a singular 
arrangement they receive like them, more venous 
than spirituous blood? How can such a change 
take place ? It is made by means of these two 

(I) Congtruotionem ipsius fecerit eximiam prieter roli- 

quas omnos inimalis partes. [Ds uswpartmm, p. 161.) 

(3) At our pulmo in iia, qui adliuo utero geruntur, eat 
ruTier, nou autem, ul, in perfeolis antmalibis, subalbua ? qaiit 
tune nutritur (quemadmodum reliqua viscera) por vasa 
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communications — two openings in the heart of 
the fcetns which do not exist in the heart of the 
adult — the ductus arteriosus and the foramen 
ovale. 

These two openings change everything, as far aa 
the Inngs are concerned, in the course of the hlood 
in the fcetus. In the adult the venous artery 
carries to the lungs the spirituous hlood which it 
has received from the left ventricle (the ventricle 
in which the spirits are formed) in the fojtus the 
venous artery carries to the lungs the venous hlood 
which it receives directly from the vena cava, by 
the foramen ovale.' In the adult the arterial 
vein carries to the lung the venous blood which it 
has received from the vena cava, in the fcetus the 
arterial vein carries to the lungs the spirituous 
blood which it has received from the aorta by the 
ductus arteriosus. 

nttieam tunioam, ct earn tenuem liabentia; ad ca nam ex vend 
oavi Bonguia pervenit, quo tempore fretna utoro gestatur; in 

nltis vero ocossoatur quidera yasorum parforatio quin 

etiam pnlmo tunc motu perpetuo agitatnr,... seqaum eat igitur 
hie qaoque naturam aclmirari, qaifi oum Tisous augeri dnn- 
taxat oporteret^ aangiiinem purum ei auppoditaliat i oum verd 

ftd motam fuit tEanslatmn, carnem levem fecit ob 

eam igitur oavisam in ftetibuB Tena cava 
est pertuea. . (De umpaTliam, p. 166.) 

(I) Proliayimus in fcctil 

arteria Tenosa aanguincm a vend oavd ocoipiat, tralii ex e[i 
{Ibid, p. 15G.) 



by Google 



58 cmcULATION OF THE BLOOD. 

Between the fojtus and the adult there is then 
the widest difference. 

In the adult the lung receives much spirituous 
blood and little venous, in the fcetus much venous 
and little spirituous ; in the adult the spirituous 
blood reaches the lungs through the venous artery, 
in the foetus by the arterial vein; in the adult the 
venous blood ' arrives by the arterial vein, in the 
fcetus by the venous artery ; thus the effect of the 
ductus arteriosus and foramen ovale is to invert 
the course of the blood and directly changes the 
functions of the two vessels, giving to the venous 
artery the functions of the arterial vein and viae 
versa. 

IlarTey. 

Cralen supposed that the blood passed through 
the foramen ovale, its course being from the right 
auricle to the left and from the left auricle 
through the pulmonary vein into the lunga. 
But this is not the case; the blood flows through 
the /oramen ov«?e in order to pass from the right 
auricle into the left, and from the left ^uriele into 
the left ventricle, from thence into the aorta, and 
so on to all parts of the body, escaping the 
passage through the lungs. He also supposed 
that the blood passed through the duotus arteriosus 
from the aorta into the pulmonary artery and 
thence into the lungs. Neither is this the truth. 
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It goes from the pulmonary artery by tlio ductua 
arteriosus iato the aorta, and from thence to all 
parts of the body, again oacapiag a passage 
through the iungs. In a word, the foramen ovale 
and the duelus arteriosus are not designed to afford 
a different route by which the blood may reach 
the lunga in the foetus from the adult as Galen 
believed, but their object is to prevent it going to 
the lunga at all.' 

In the adult there are two circulations the ful- 
monary and the general : in the fcotus there is but 
one, the general. Everything in the adult is 
arranged in harmony with the existence of two 
circulations, for neither the two sides of the hearty 
nor the two great arteries comraunicate with each 
other ; in the fcetua all ia disposed so that there 
may be but one circulation, for the two sides of 
the heart, [i. e., the two auricles} open into each 
other by the foramen ovale, and the two great 
arteries are connected by the ductus arteriosus. 

In the adult, the two sides of the heart being 
completely separated, the blood can not pass from 
one to the other without making the circuit through 
the lunga ; there is, therefore, in the adult a pul- 
monary circulation ; in the fcetus, where the two 
sides of the heart commanieate, the blood passes 

(1) Or, at least, tliat only the least poaeible quantity may 
reach them ; in truth only that oaa go there which eaoapea 
iLe/eramen ovaU and tb« ductus arierwam. 
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directly from one side to the other through the 
foramen ovale,^ and there is, therefore, no pulmon- 
ary circulation. 

The great point in the adult is, that the blood 
goes to the lungs because it is by the lungs that 
the adult respires ; the great point in the fostus is 
that respiration is not performed by the lunga and, 
therefore, the blood does not go to them. The 
foetus respires by means of another organ. ^ 

The lungs of the foetus do not respire — they do 
not dilate. They can not then receive the blood 
of the general circulation; and they do not 
receive it, through the agency of the foramen 
ovale and ductus arteriosus, as was so "well seen 
by Harvey, the most ingenious man of the whole 
world in drawing from the strudure of parts infer- 
ences as to their uses.' 

(1) And also directly from Ihs pulmonary artery to the aorta 
by the ductus a: ' 



(2) By the placenta in -viTiparous animalsi by the voasels 
of the allanl is n ov paro s 

(3) Ei qu bu8 ntell g t r in embryone humano id 
J sum ace le e nt cor aao motu per patent sa mas t aa 

san^u nem do yenii oaTa n ar e am m m p ime 

t aducat p ut aque yentr eul i ctum D t q d m 

sangu nem ab an o U rec p en nde p m t am 

et ptopaginecQ suam (eanaiem arteiioaum d ta ) n m t ni 
arteriam propellit. Sinister similiter e d m mp m d 
ante aurioulie motu, reoipit eanguinem ( Urn t m 

UDiiculaia deduclam scilicet p«r foramen ale d en& a &), 
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Duvemey and Mfiry, 

Harvey's work appeared iu 1628. In 1699, 
more than half a century later, and when all the 
teachings of that great man, as well upon the 
fostal as upon the adult circulation, had been 
adopted, and for some time adopted, there arose 
all at once a very lively discussion in our Academy 
touching the route which the blood follows in the 
heart of the foetus. 

In this celebrated discussion between two anato- 
mists of profound ability, Mery and Duveriiey, 
M6ry was constantly wrong and Duverney as 
constantly right. M^ry was a man of great talent 
but not of as good judgment aa Duverney. The 
saying of M^ry has been preserved for us by 
Fontenelle : " We anatomists are like the coachmen 
of Paris who know all the streets, even the smallest 
and least frequented, but who know nothing of 
what is taking place in the houses." 

Miry admitted that the blood which passes 
through the ductus arteriosus goes from the pul- 
monary artery to the aorta, and consequently 
escapes the lungs, as Harvey taught. The difficul- 

ettemione sa\ ot constiictione per radioera aoif'e m magmm 
itidem aiteiiam simul impelbt Ita in enibrjonibuB, dum 
pulcnones otiBtitur, et ntillitn actionem aut motuiu habent, 
qnasi nulli forcnt, natura duoljus -ventnoulia coidia qu^si 
uno utituT, ad sangumem tranemittendum (Gul Harvei 
Mcerat <mat de mota cordis, etc , cap ti ) 
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ty was only in regard to the foramen ovale. Ac- 
cording to Harvey the blood which passes through 
this opening, flows from the right auricle to the left. 
Mery held to the contrary, that it passed from tho 
left auricle into the right. 

Duverney sustained the opinion of Harvey. 

The foramen ovale is at first completely open. 
Soon a delicate memhraoe commences to form at 
its edges, which increases and extends itself hy 
degrees, until finally it closes the opening entirely. 
Now this membrane is disposed in such a manner 
as to allow the blood to pass from the right into 
the left auricle, and to resist on tho contrary, its 
motion in the opposite direction. 

This Harvey had already observed before Du- 
verney,' and Galen before Harvey,^ 

" The mechanism of the valve of the foramen 

(1) Insuper in illo foiamine ovali a regione qu'e arter im 
TenoBam lespicit opeccuh nstar membrana terms otdira 
est foramine major, qi.'e postea in. adultis orerion? hoo 
foramen et coaleBoecs undiquB istud omn no oiistiait, et 
prope obliterit Htec mquim raerabiina bo oonstituta eat 
ut dum laxe n se otncidit sangmni ^ cayA affluenti 
oedat quiem at ne rursus in caram refli xt m j.ed at ut 
lieeat existimire m embiyone Ban(,umeni coiiUnu6 iebeie 
per 1 DC forimea tranaire de Ten4 oaT^ in arterial 
inde n auricvilum Bin strain oordi' et post juam mgrei 
fuerjt, cameare nunquam poase, (Gul. Harvei Exerdt, am 
tnotu cordis, eto., p. 44.) 

(2) See note 2 page 46. 
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ovale in the foetus," says Duveraey, "is always 
such as to allow a free passage of the blood from 
tho vena cava, into the left auricle of the heart, 
and to prevent its return." 

He saya in another place, " the valve of the 
foramen ovale of the fcetus, allows the blood to 
pass easily from the vena cava on into the vein of 
the luEgs, but it entirely prevents its return," 

Farther, "the ductus arteriosus of the foetus 
serves to relieve the lungs by conducting the 
greater part of the blood of the pulmonary artery 
into the aorta." 

J"inally, he says, "in regard to the human 
foetus, which does not respire so long as it ia in 
the body of the mother, if the blood furnished by 
the two veuEC cavte circulated through the lungs, 
it would be exposed to fatal accidents ; it was 
necessary then for nature to provide special routes 
for the relief of the lungs, and she has made 
these by means of tho foramen ovale and the 
ductus arteriosus."^ 

All these ideas are clear and correct ; but Da- 
Verney did not stop here. From this study so well 
pursued, from this clear conception of the circula- 
tion of the blood in the ftctus, he extended his 
investigations to subjects the most important and 
the most novel — the action of the air in respira- 

(1) Mem._de I'Acad. des Soieaces, 1699. 
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tion, and the part which respiration plays in the 
different classes of animala. 

Harvey had already felt the intimate connection 
between the circulation and the respiration. The 
question should now be, he says, to know why the 
blood passes through the lungs in the adult, and 
■why it does not pass through them in the fcetus; why 
this is necessary in man and in animals which like 
him are warm-blooded, and why it is not necessary, 
(or at least not so completely) in those that are 
cold-blooded, such as the turtle and the frog. 
May it be that in man and other warm-blooded 
animals the blood is so hot that it would ignite, 
inflame, perhaps, if it did not go to the lungs to mix 
with air and be cooled ? ' 

We see then that Harvey did not yet suspect 
any other use for respiration than that of cooling 
the blood; and undoubtedly the discoveries of 
modem chemistry were necessary in order to 

(1) Eestat ut illuil perqiiiramtis Aut cur meliua sit in 

odolescentibiis, sanguinis transitu natnram omnino occluBisse 
Tias patenl«H illaa, quibus antd in embrjone et fcetu usa 

fuerat Cur in majoribus et perfectioribue animalibus, 

iisque ftdultis, natura sanguiaem trauEcolari per pulnionum 
parenchyma potiua lelit quam ut in aieteria animalibas... 
Sive hoc sit quod majora at pevfeciiora animalia aint calidiora, 
et oum Bint adulta, eorum calor magis (ut ila dioain) igniatur 
et ul Buffooelur sit procUvia, et ideo tranare et trajici per 
pulmonea, ut inapirato aere contemperetur, el ab ebullitions 
et suflooaUone vindioetur (G. Harvey Opera, p. 47.) 
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pass with certainty from this idea to the opposite 
one of respiration being the source of the heat of 
the blood. Meanwhile a close and attentive obser- 
vation of the facts of comparative anatomy would 
also conduct to this opposite and novel view ; by 
this means Duverney arrived at it. 

"When we consider," says Duverney, "that 
the blood of the pulmonary vein is of a brighter 
tint than that of the pulmonary artery, we easily 
conclude that it is charged with some particles 
of air."^ 

"It is in the lungs," he adds, "that tbe air 
communicates to the blood those particles so active 
and penetrating, upon which its heat depends ; it 
is by this mixture that ' it is rendered fit for 
nourishment. We need not be astonished that it 
is necessary for man, a being of so many different, 
violent and long continued sensations and move- 
ments, for all the blood to circulate through the 
lungs, but it is sufiioient for the turtle and other 
similar animals, such as the frog and the sala- 
mander, which pass all the winter in a state of 
repose, and which have only sluggish movements, 
for a third part of the blood to pass through the 
lungs."^ 

Einally, he wrote this sentence: "The princi- 
pal function of the lungs is to impregnate the blood 

(1) Mim. de I'Aead. des sc, 1701, p. 238. 

(2) Ibid, 1699, p. 248. 
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with air, and thus to render it capable of carrying 
everywhere nutriment, life and heat."' 

It was not possible to approach nearer to the 
truth. 

In these two chapters, I have studied the dis- 
covery of the circulation of the blood properly 
speaking ; it remains for me to consider the dis- 
covery of the laeieals and of the reservoir of the 
chyle, recepfaeulum chyli; this will occupy the 
following chapter. 

{IJ Mem. de VAead. des. sc, 1701, p. 240. 
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The laoUuls, the Tecept[iculiim cli^li, and tlie lymphatics. 

I HAVE already said that modern physiology 
dates from the discovery of the circulation of the 
blood. 

This discovery Harvey made in 1619 and taught 
it publicly until 1628 when he published it in his 
book;^ and about thia time a new influence, the 
divine breath of discovery, animated all minds; 
Aselli discovered the lacteals in 1622 ; Pecquet the 
receptacle of the chyle in 1648; Bndbeck and 
Thomas Bartholin the lymphatics between 1650 
and 1652. Nothing can be more astonishing than 
this first outburst of modern geniua. 

The ancients knew nothing of the lacteals, the 
lymphatic vessels or the reservoir of the chyle. 

Galen believed that the chyle was taken up by 
the veins of the intestines, and carried by these 
veins to the liver, and that in the liver it was 
changed into blood. He believed also that it was 

(1) "Per noTem et amplius annoa multia oculpribua de. 
iBonstratiouibua in oonapeotu vestro coufirmatum." — (See his 
Bedkalion, p. 1.) 



by Google 



68 CIRCULATION OF THE BLOOD. 

in th,e liver that the change of blood from black to 
rei3 took place. 

The liver was then at once the organ for con- 
Terting the chyle into blood and changing black 
blood into red; tbe liver waa the organ of san- 



The theory of sangwificaiion, of the formation 
of hlood by the liver, was Galen's great theory and 
great error. It was a learned error, (and such are 
the most tenacious), which comraenced with (jfalen, 
was victorious over Harvey, and did not submit 
until attacked by Pecquet. It was an error for 
whose dissipation all the discoveries I have just 
mentioned were necessary, that of the lacteals, that 
of the lymphatics, and that of the receptaenlura 
chyli ; and not onJy those but others, such as the 
true uses of respiration, the real action of the air 
upon the blood, and the true use of the heart. 

This singular succession of discoveries remains 
for us to consider. 

Galen and tlie thcorj of sang uifi cation. 
The theory of sanguification was made up of four 
points, as I have just said : the first, that the chyle 
was taken up by the veins of the intestines ; the sec- 
ond, that these veins carried it to the liver ; the 
third, that in the liver it was changed into blood; 
and the fourth, that by the same organ black blood 
was changed into red. 
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But to these four points two others were joined; 
the formation of spirits, and the maintenance of 
animal heat. 

1 and 2. As fast as the chyle is formed in the 
stomach and intestines, says Galen, the veins take 
it up and carry it to a central and common place, 
■which is the liver.' 

Gralen very ingeniously compared the veins of the 
intestines to the roots of a tree ; the smaller unit- 
ing to larger ones, these to larger still, and so on 
to the liver where all were united into one called 
the vena forta^ because it is the gaU of the liver, 
the gate through which everything passes that 
arrives at the liver.^ 



(1) "Priuselaborataniin-ve!itriouloalimentiimT< 
ferunt ad aliquem conooctloniB locum eommonem t( 
lis, quem hepar nominamuB." — {Di Jiiu parli'utii, lib. 

(2) "^Colligens vero natura ut in arboribus e. 






dq 









ad hepar, in un m m 
est —{lb d p 141 ) Q IT Ip ta Si It Uj, wMch 

13 s Uioled at the ff f h I B t th ^ 1 ce is the 

gate of the 1 T 17 b t Ui a porta, 

and all wh ob it j b g Th en porta, Ibua 

name 1 by the a t b th y b 1 d th t t oawied 

the ohjle to the 1 b d bl od — {Dionk: 

A tone UDiot II li t 6th d p. 205.) 

(3) "Quemadm dm I 11 p p t a mychi 

potest: ita nihil ptt j If iisiu huno 

feratur looum. — (D onst I ( t ned,^ 41) 
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3. Having reanhe^ the liver the cliyle fermonta 
there, is concocted, divests itaelf of its impurities 
and changes into blood, in the same manner as the 
must in the vats ferments, clears itaelf of foul mat- 
ters and changes into wine;^ "and in the same 
way," says Descartes, "that the juice of the black 
grape, which is white, turns into claret wine when 
the husks remain in the vats with it." 

And remark, that the liver has everything neces- 
sary for purification, for it has the gall-bladder, 
the spleen and the kidneys ; ^ the gall-bladder which 
attracts and receives the lightest of the impurities, 
the spleen which removes the thickest, and the 
kidneys the more aqueous parts.* 

4. The chyle which the liver receives is not yot 
blood, but only an obscure form of blood;* in the 

(I) "Porro, jusii exempli similltudineni, inteiliee ™ilii dis- 
tributnm i yentrieulo ad hepar cliylum, k Tisceris caliditate, 
■velut Tinuni ipsum in dolio muatoum, fervere, eoncoqui, et 
alterari in sanguiuia boci generationem." — [De usis paTiitim, 
lib. iv., p. 186. 



(2) " Eicremenlflrum espargafOTia 

renaa, lienem, bilieque reoeptrioem vesioam." — {Be Ilipp, et 
Fiat, decret., lil>. Ti.) 

(8) "Vesioam, qcEO leve et fliTuin euparflaum receptura 
erat, natura imposuit liepati ; splenem vetd qui orassum et 

limosuni , renes tenue hoc et acquosum ejcrementuio." 

— (De nrnpariium, lib. iii., p. 186. 

(4) "Ipsum autem hepar, poatquam id mitrimantum accep- 
erll, obsouramque speoiem sanguinis relerens, iuduoiC 
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liver tho cliyle undergoes Its last change and puri- 
fication, and becomea perfect -blood, taking on the 
red color .^ 

The constant merit of Galen ■was to fcave co- 
herent and consistent ideas; his constant fault was 
that he did not verify his ideas by observation. 
Here, for example, the most simple experiment 
would have shown him how greatly he was de- 
ceived. He had only to expose the liver in a liv- 
ing animal and he would have seen the blood enter 
it black and leave it of the same color. This single 
experiment would have led him to suspect his whole 
theory. 

6. The formation of spirits. Galen enumerated 
three kinds of spirits — the natural, the vital, 
and the animal. 

He was not as positive of the existence of tho 
natural as of the other two; hut in case they did 
exist he located them in tho liver ;^ the vital he 



ei postremum ornamentum ad aangumis exaoti generation em." 
— (i>« «au poriium, p. 135,) 

(1) Et ab innntd oaliditate couuretionem cxactam est adep- 
tua, ruber jam et pujtus sursum ad glbbas partes bepatis as- 
cendit." — (/ftid., p. 136.) "Sanguinis rubri prima in jeoore 
genevfttio est."— [iJe Eipp. el Flat, dea-ei., lib. y\., p. 26S,) 



(2) "Quod 


si natural ii 


5 quoque aliquis spiri 


itua est 


, utique 


quoqua in 


jeeore et 


Tenia oontineWtur." 


-{D, 


melhodo 


■edcndi, lib. %. 


ii., p. 77. 
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placed in the heart ; ^ the animal in the brain ; ^ and 
he accounted for the origiu of the two kinds 
of whose existence he was sure, in the fol- 
lowing manner, both being formed from tbe 
blood, ^ 

The vital spirits are the exhalation of the hlood} 
Thej are formed in the heart, of the vapor of the 
blood, particularly in tho left ventricle," and from 
these vital spirits, carried in the arteries^ to the 
brain^ and there more completely elaborated, ri- 
pened, and perfected, are formed the animal spirits. 

(1) " Vitaliaspiritus et in arteriis et in oorde gignitur." — 
(De Hipp, et Plal. decrei., lib. vii., p. 269,) 

(2) "AnimaliB spiritua cerebrum, veluti fontem esse 

demonstravimua," — (De ■meiliDdo medendi, lib. xii., p. 77.) 

(3) "Siout autera. Titalis spiritus Beoundnm arterias et cor 

generatur, it^ aniotalia ex vltali ampliua elaborate 

habet generationem." — (De virtui. corp. disp., p. 61.) 

(4) "Spiritus exhalatio quaidam sanguinia benigni." — {De 
osapaHiwai lib, tI^ p. 155.) 

(5) "Copiosior, in sinistro, apiritus substantia." — {Ihid., 
lib. Ti-, p. 154,) 

(6) "Ab artoriig quibus in ipsum cerebrum aoclivis est po- 
Bitio, effluit semper spiritus, belle in retiformi plexu eonfectus, 

prainde in Ms moratus diutissime, couficitur; confeo- 

tua autem atfttim cerebri Tentrioulis incidit." — {Ibid., lib. is., 
p. 172.) 

(7) " ConaeDtanenm igitur ration! eat spiritutn tunc in cer- 
ebri ventrioulis oxxi'i." —{De Jlip. et Flat, decrei., lib. TJi., 
p. 269.) 



by Google 



HISTOEV OF THE DISCOVfiEr. 73 

"Similarly," aajs Jean Canappe in his quaint 
language, "hath nature, making from the vital 
Bpirita the animal, fashioned and fabricated close 
to the brain the rete mirahile, like unto a labyrinth 
in ■which they are elaborated. And afterward they 
are sent and transmitted to the anterior ventricles 
■where they are still better prepared and rectified : 
and thence they pass by the common conduit to 
the posterior ventricle where they receive perfect 
elaboration," ^ 

The animal or cerebral spirit, the spirit born of 
the brain, is the moat noble and most perfect part 
of man; it is the substance of the soul itself, or at 
least its immediate instrument:^ reason, which is 
the distinguishing mark of man is seated in the 
brain, ^ and hence, says Galen, originated the in- 
genious fable of the birth of Minerva from the 
that the brain is 
ons of human genius, 



brain of Jupiter, ■which impli 
the source of all the producti 
of all our arts and all our sci 



(1) L'analomie da corps Sumrawi, eio,, p. 83. 

(2) "Oportot huno ipaum Bpiritnm, aut !pBam animig 

substnntiam esse, aut pdmum ipaius iustrumeiitum." — (^De 
utmtate respirationis, p. 225.) 

(8) "At ratio, quie revera homo esf, sedem in cereljro 
Iiabena " (Deusujrarikm, lib. iT,, p. 139.) 

(4) "Fabula qiiio ei Jotis capita MinerTam, hoe est pru- 

dentiam, natam esse ait " {Ds Hipp, et Flal. Secret, lib. 

ui., p. 2il.) 
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6. Animal heal. According to Galen, animal 
heat is a primitive force, natural and innate.^ Tiie 
heart is the source of this heat.^ From the heart 
arises the heat of the blood, and from the blood 
that of the body.' Of all parts of the body the 
heart is the iV3.rme8t;* and of the heart itself the 
■warmest part is the left ventricle;^ and therefore 
this ventricle is the place in which tho spirits 
are formed, the place where the venous blood is 
changed into spirituous. 

But for this heat, natural and innate, to be dara- 
ble an aliment was necessary, and in order that it 
should not become excessive, a moderator. The 
aliment is the blood;^ the blood, sajs Galen, is t7is 

(1) "Galorem autem non aoquiaitum Terum ipenm 

primum, primogenitum et inaitum." — (JDe tretn., palp., coHvuls^ 
•10, p. 54.) 

(2) "Cor caloris nativi, qno animal regitur, quasi fons qui- 
dem, ac foeus e&t."—(De usu partittm, lib. vi., p. 150.) 

(8) "SftoguiB veri ipse acorde suum aooipit oalorem," — (i)« 
temperamentU, lib. i., p, 15.) "Bt iU oalor continue effluit fi 
cords ad arUrias, et p«r arterias ad totum corpua." — (2Je uSilU. 
reapirai., p. 69, t. vii.) 

(i) "Id viaoua (eor) turn omniain anlmalis partium maximS 
sanguincum, tam vero oalidissiniuia est."— (iJa lemperaiitentis, 
p. 16.) 

(6) "Hunn njasim^ sioum ad sammum. pervonire oaloria 
" [De iniEquaU iniemperie, p. 44.) 

(6) " Kon solam nutri men turn animantia pavtibus es san- 
guine eat, sed calor quoqae nataralis perseTevautiam ex san- 
guine obtinet." — [De curandi ratione per sang, mission., p. IS.) 
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wood of the fire which hums in the Iteart;^ and the 
lungs^ act as moderator and draw unceasingly 
by respiration new air into the body and with thia 
air cool and temper the heart continually.^ 

The theory of sanguification is now before us. 

Nothing ooulrl be more complete, for it com- 
menced with the formation of the chyle and only 
finished with the formation of the animal spirits, 
the instrument of the eoul. 

And nothing could be better connected, for each 
step of the process proceeded naturally from the 
one preceding; the aliment taken into the body 
was converted into chyle by the stomach and in- 
testines; blood was formed from this chyle in the 
liver; the vital spirits were exhalations from the 
blood in the heart, and the animal spirits were 
elaborated from the vital in the brain. Finally, 
the blood acquired its temperature from the heart; 
and the heart found in tho blood the aliment for its 
innate heat. 

But nothing could be more false. 

Of all these ideas, these views so well arranged, 
of this theory so well constructed, and of all this 

(1) " Qnemadmodum en lignie oombiiri iddneie qui ia foco 
est. i^uis " {De cumitdi rattoae per sang, mission^ p. 16.) 

(2) "Kespirationem ingeniti oaloria moclerationem servare 
" {Be morb. vulg., com. t., p. 190.) 

(3) "Refrigerat JpBum (cor) inspiratio quidem, frigidam 
qualitatem ei affundena." — {De usupaTUvm, lib. vi., p. 148.) 

7 
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ingenioua labor of the human mind, nothing was 
true and nothing remains. Galen was not right 
upon a single point. He said that the chyle is 
taken up by the veins, which is not so ; that it goes 
to the liver, which is not so ; that in the liver the 
blood changes from black to red, and that is not 
so, while his spirits are but a word, and his innate 
Jieat only a dream. 

Voltaire said that a Frenchman who in hia 
time went fi'om Paris to London /omtci^ things much 
changed; he left the world full, he found it empty; 
he left a philosophy which explained everything 
by impulse and found one that accounted for all by 
attraction, etc. 

We must admit that if Galen could revisit us 
and examine physiology now he would also find 
things much changed! He believed that the chyle 
Wfts carried by veins, and ho would bo told that 
there are special vessels for its transmission very 
distinct from the veins ; he thought the chyle went 
to the liver, he would learn now that it goes to the 
heart; he believed that the change in the blood 
from black to red took place in the liver, he would 
see now that it takes place in the lungs; he was 
■very suro of at least two kinds of spirits, the vital 
and the animal, and now he would be told that 
these spirits are chimeras ; finally, he believed that 
animal heat was an innate primitive property, 
seated ia the heart, and continually tempered, 
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cooled, by the lungs, now he would learn that the 
heart has no such property, that it is but a muscle, 
and that the lungs, instead of being an organ for 
cooling the heat of the heart are even the source of 
the heat of that and of all other organs, and that 
no such thing as innate heat exists in the body. 



The aneients knew of only three kinds of vessels, 
veins, arteries, and nerves (which they took for 
vessels).^ The veins conducted the blood properly 
speaking, the arteries the spirituous hlood, and the 
nerves the animal spirits.^ 

Such was the condition of things, Harvey had 
not yet published his book, forit was in 1622, when 
all at once the report spread that an anatomist of 
Cremona, a professor of Pavia, had just discovered 

(1) Notwithstanding Galen's teachings; he knew ■well 
enough that the nerves are not hollow ; " Nevvi qui k cerebro 
ftc spinali medulli oriuntur nullam habent parspiouam cavi- 
tatem."^(J'c ueu partium, lib. xt., p. 210.) He was only de- 
ceived in regard to the optic nerves; "Solis his nerris, ante- 
quam in ocaloa inseraotuv, npertfi intila aensibilia quidem 
meatus ablest," — (Be nervorum diseectione, p. 53.) 

(2) "Sic yente aangaiuem diatribuunt, arterise sanguinem 
oum spititu vitali permixtutn, neni animalem spiritum." — 
(Aseili: De laeHlms, dve lacteis veais, quarto vase, 
rum ffeiicre disiertatio, 1627, p. 01.) 
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a fourth order of vessels ^ — white vessels, — vessels 
distinct from arteries, veins and nerves and which 
convey the chyle. 

Imagine, if it is possible in our day, the effect 
produced by such news. The whole world of 
science was moved by it. The ancients had not 
then seen all— had not described everything; one 
now could go farther than Galen and than Aris- 
totle; the wisdom of antiquity was no longer the 
boundary of human knowledge, and the spirit of 
modern discovery had commenced its career. 

Aselli has told us himself, and in a most simple 
manner, how the great discovery — the first, strictly 
speaking, of modem discoveries — (fo-, I repeat, 
Harvey's book had not yet appeared,) was made, 
and accidentally madc.^ 

He had just demonstrated upon a living dog, 
and less for himself than for the benefit of some 
friends, the recurrent nerves. I"rom the recurrent 
nerves he was requested to pass to the movements 
of the diaphragm. Jj.e opened the abdomen and 



iim, ao ignotum hacteaus." — {De lacti- 

lA relegate omni ambitione diserim, 
.00 eat anno adei 1622, oaau inagis, ut 
isilio, aut AaXi, in id pecullari opE^r^, 
, p. 18.) 
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immediately exposed a most beautifal network of 
white vessels.' 

What were these vessels? Could they he vea- 
Bola for the chyle? That was the inspiration of 
genius! Aselli pricted one of them; he saw a 
Tvhite liquid exude, and in a transport of joy which 
can well be conceived he cried with Archimedes — ■ 
" Eiireha 

But til d d d pp d A 

opened a n w h 

seen ! C d h n H pp y 

remembe fi dghd nh y 

(1) "Ca m m D. 

ben^quo p m m m 
quorumdam 

phcueraL Emm m 

quoque mo m H mm 



conspieio. 
(2) "E 



oonfeBtim liquorem album, laotis 

Tideo. Qua tibd, cnm tenere ketiliam 

ad eoaqui aderattt; Eureka, inquam, cum AroMmede. 

{Ibid., p. 19.) 
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just before tho experiment, while the second one 
■was fasting. He took another and fed him weli ; 
some hours afterward he opened its abdomen and 
the white vessels were evident, as in the first one.' 
Tho existence of these white vessels, of the ves- 
sels of the chyle, was no longer doubtful. Aselli 
named them laeteals, because they contain a white 
liquid similar to milk.^ This liquid is the cJiijle, 
and these lacteal vessels alone convey the chyle ; ^ 
the veins have nothing to do with it. 

(1) "Veriim eo diu frui non liouit. Exsplravit mox inter 
hEBC oanis, et unit [diotii miram) omnis-illa tot Taaorum aeriea 
CDQgerieaque defects candore sua, defeota suoco, inter maaus 
Ipaas noBtraa ao penS inter ooulOB itfi evanuit, vix tit TeBtigia 

Bui relinqueret CoBqaisitus ergi csnis alius in diem 

postenim, et nulli ioterpositd mor^ die eodem apertua. Porrd 
minimi, ut apaa, itJi suocasaua fuit. Nullum prarsus, Tol mini- 
mum album vaaoulum in eouspeotum seae dobot. Et jam ab- 

jioi anomo cceperam ,. Verum in mamoriaai reToeana, 

Biooum et impaatum fuiaae canem, quem seoiindum arripueram, 
suBpicatusque, quod raa erat, ne intealinovum inanitas cnuaa 
fuisset vaBorum obliterationis, etiam tertli rem perielitariTolui, 
alio ruraus in id eomparato cane. la sectua ad diem 26, hori 

oiroiter ae:st4 postqiuim cibus itli adhibituB affatim fuerat, 

nihil fefellit expectatio. Omnia quie primus luoulenter et ad- 

amusBim eshibuit Confirmatus gemino boo espari- 

mento, et nihil ampliuB de ve ipaft ambigena, totum me dedi 
ad perquirendam earn." — [De laclibiis, p. 19.) 

(2) "Ego vasa hxe, aut laoteas, sive albaa venas, ant laotes 
etiam appellave soleo." — (p. 23,) "Non lao ipsum magis sim- 
ile laoti est quam liquor qui in illis oernitur," — (p. 25.) 

(8) "ChjluB per eaa labitur; letissime idem ex intaBtinis 
ab iia laoitur, boo eat sotbetuc ezbauriturque." — (p. 25.) 
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Pecquet and the reservoic of tlie ohyle. 

The laeteals ihen convey the chyle ; but where 
do they carry it ? Aselli believed it was to the liver, 
" The use of our veins," says he, "is without any 
doubt to carry the chyle, and also without any 
doubt to carry it to the liver,"' 

The chyle, therefore, still went to the liver, and 
Galen's principal error (the principal because all 
the others depended upon it, the liver being sup- 
posed the organ of sanguificaiion only because the 
chyle was carried to it,) existed still. But it could 
not maintain its ground much longer. 

In 1648,^ a young man of Dieppe, who had 
studied medicine at Montpeiier, Jean Pecquet, 
tired of cold and diimb^ facts derived from the 
dead organs of tbe subject, and desiring more cor- 
rect knowledge,* asted it of the living. 

He comraeuced a series of experiments and re- 
searches upon living animals. He opened the 

(1) "Actio propria Tenarmn noBtrarum, alieque omni dubi- 
tatione, clij''- ttistfibutio ad Jecur." — [De lactibui, p. 51.) 

(2) " Aasiduum ferma Irium ftnnorum laborem oo- 

arctavi." — (^Experimenta nova anatomca, gmbiis ignot-um hactema 
thyU Teceptaadian, el ab eo per tkoracem in rcmos wsgue mbdaviot 
t)asa lactea delegjinlm; 1651, p. IT.) 

(3) "Post awjuisitam ante [iniios aliquot, es oadaverum 
eeotioue, mutam alioqui frigidamque sapieatiam," — {p. 4.) 

(4) "Placuit es vigenti vivonira animantium harnionia 
Terum Boientiam eiperimere." — (p. i.) 
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thorax of a ^og; in ta!(ing out tlie heart he ob- 
served in the midst of the flowing blood a white 
liquid which he at first took for pus/ A little 
study convinced him that this white and milky 
liquid was the same as that contained in the lae- 
teals — was the chyli?; and farther observation 
showed that it was contained in the canal which 
carries it to the subclavian veins and that by these 
reins it is poured into the heart ;^ another step 
was to learn that this canal commences by a sort 
of reservoir or pocket/ and another that all the lae- 

(1) "Cor, resoissis quibus reliquo adhferefc oorpori vasou- 
lorum retinaeulis, avello; turn exhuuati quie Btatim restagna- 
veTftlcopia orvioris, albicantem aiibinde laotei liquoria neo oerte 

parum flnidi acaturiginem , miror effluere, (p. 4) 

slo ut diiiteacentiB intri thorBoem fortfi saniem abcesBus, ex 
ctueHti puris imagine, suspicarer," — {Experi-atsata nova ana- 
temica, etc., p. 6.) 

(2) " Candidus appviro^ liquor, et eihiBo permeaen- 

tecium chylo simillimuB; sic ut inter utrumqua collatos invi- 
cem et niCor et odor et sapof et consisteolia nullum inesse dis- 
crimen ostenderittt."^(p. 5.) 

(3) ". Unlcus, erassiorque canalie, ft reaepiaculo chy- 

lum ad qiiartam dorsi vartebram iJevolvit, indeqiie bifidus per 
Bubclaviorum (ut in eane Dotavimus) oBtioIa foraminum eum- 
dam in oaTum eiouerat."— (p. 17.) 

(4) " Laoerata forte sinistroraum ad duodeoimam cir- 

citer dorsi Yertebram ampulla, cujua est apprim^ tenuis mem- 
branula, restagnaotem demiratus laotia cifuai copiam, suspicor 
non exiguum illic ejusdem liquoria ocoludi recepiacuhtra." — 
(p. ILJ 
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teals empty into this reservoir wliicli m thus a com- 
mon receptacle;^ and lastly he learned that none 
of these vesaeb, absolutely none, go to the liver.^ 

The chyle does not then go to the liver; and 
since it does not go to that organ can not there be 
changed into blood; the liver, therefore, is not the 
organ 0? mnguijieation ;' and the theory of Galen, 
a, theory which had lived through fifteen centuries, 
■was finally destroyed. 

; particularly tli03e of 

But this was not all. One discovery waa the 
cause of another. The discovery of the lacteals 
occasioned that of the rec&ptacidwm ehyli, and this 
caused the discovery of the lymphatics. 

In 1650, and this time again a young man, Olaiis 
Rudheck, afterward one of the most learned men 
of Sweden, sought for the common trunk of the 

(1) " Sio (audem patuit reconditi dbyli p«nus, et laatia lii- 

Iiorimus quseaitum rocejJiacMiuni" {Etperimeiita Tiosa an- 

alomica, etc, p. 14.') " Lauoinata Ulioo receptacuU tunica ohy- 

lum effudit; et seoutua per ejuadem vulaeris Timam 

dahium omne reyiilsit scaturieoti evidentia." — (p. 15.) 

(2) " NuUus ad jeour porrigi inventus eat." — (p. 13.) 

(3) "Httctenus e mesenterio ehylum in hepatis parencliyma 
opinio protriisit, non Veritas, et sanguinoo attifioii tribuit im- 
meritam Tisceri pnerogatiTStui."— (p. 13.) 

8 
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lacteal vessels aad found it.^ Ho did not know 
that Pecquet had just discovered it. In aeeldng 
for this chyle-duct Kudbeck remarked upon the 
liver certain transparent watery vessels, -which he 
recognized immediately as new and peculiar — as 
vessels distinct from the lacteals.^ These vessels 
■were lymphatics. 

Eudbeek named them Ttepatieo-aqueous vessels; 
hepatic because they came from the liver, and 
aqueous on account of the transparent fluid which 
filled them.' 

He saw their origin, their valves,* their termina- 

(1) Ifova exerdiaUo atiatomiea, exliibent ifiKiua k^cHeot aquo- 
eos et itaaa glandalanem serosa {in Mangeti Bibliothie& imatovma. 
GeneTM, 1699, t. ii., p. 729.) 

(2) "Dhid anno 1650 et 1651, in venarmn lactennim origi- 
mBm 8t insertionem inquirendani Teraaliar, injeotdque anpci 
■venfiin portra cum ductifcua choHiloois ligaturS, nnn eemel ap- 
paruere ductus manifeB(6 ab iiepate ad Ugatucam inlumes- 
centes " (P- 780.) 

(3) "Hceo vasa ductmim Jiepalicorum aqaosoTiim nomine in- 
digitanda dusi: et quidem ductuum kepiiUcorvm, quum et Jiu- 
morem ferant ac duoant, et quod ilium ah hepate aooipiant, 
indequa Buam originom depromant; deinde ojwojoruni, quod 
tali humore ipsorum cavitas infarta sit." — (p. 730.) 

(4) "Figuram mirabiliter nodosam, ob coniontas 

valvulas (p- 781,) Aselli had soon tlie valTes of llie 

lacteala, " in Ms iOud admiralione dignum, quod pluribuB yal- 
Tuiis, Eivo ostioiis, interstinoti Bunt." {De laciib^s, etc., p. 8^) 
and Pecquet those of tlie tboraeio duet: "Hon desunt sure lac- 
fois par thoraoem valrulse,"— (Ei^erim, nov., etc., p. 12.) 
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tion in the receptacle or reservoir of tlie eliyle;' 
and he is the first who observed these points, 
who discovered; but in regard to the discovery of 
the lymphatic vessels which are spread everywhere 
through the system, ho is only the second. 

Thomas Bartholin and the lymphatics of the entire body. 
Eudbeck discovered the lymphatic vessels 1650— 
51; — Thomas Bartholin discovered them 1651—52;^ 
he named them lymphatic vessels ;^ he studied them 
with attention and with admirable perseverance; 
he sought for them everywhere, and he found them 
everywhere, in the viscera, in the extremities, etc.,* 
and whatever their origin he saw, with Rud- 
beek, that they emptied into a common trunk, into 
the reoeptaculum chyliJ' 

The lymphatics and the lacteals have then a 

(1) "In Tesioulum ohyli sese insinuant." — {Magneti, 

Sibl. anal., t. ii., p. 730.) 

(2) "ObBervaTimua quidcm BEcpe in oanibua dissectis, im- 
primis 15 decemb. 1661, et jaiiu. 1652, ex bepate nquoaus 

duclUB prodeuntes ( FasorKiB lymphatinoram Hisioria 

nova, in Opascvla jhmjo, eto., p. 84.) 

(3) "A content! liquoris oondifione, seu limpid^ oqu£L et 
lymphs,, djcenda vasa lymphatita .." (p. 96.) 



it ab estremis par- 
tjbua, aeu artubus el viiiceiibuB ' (p. 97.) 

(5) " Vasa aquosa inserimtur in leceptaciiliiin cliyli 
"(P-97.} 
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eommoG trunk and a common receptacle, the re- 
servoir and the duct of the chyle ; and by this duct 
their contents are poured into the aubclavian veins 
and bj them carried to the heart. 

The heart is, therefore, the common rendezvous, 
the center of the circulatory system. And this sys- 
tem is not composed alone of arteries and veins, 
as Galen taught, and as Harvey believed, but of 
arteries, veins, lacteals and lymphatieg. The com- 
plete unity of this great system was finally found. 

Thomaa Bartiiolin and the obsaquies of the liver. 

Thomas Bartholin terminates his ^'■History of the 
lymphatie vessels" by a chapter entitled: Post in- 
vento vasa lymphaiiea hepatis exsequice. 

Pecquet having demonstrated that the lacteals 
do not go to the liver, that the chyle is not taken 
there, and that the liver, therefore, can not be the 
organ of sanguification, it vras time, in the language 
of Bartholin, to perform the obsequies of the liver. 
But why does not Bartholin speak of their per- 
formance before the discovery of the lymphatics? 
Because the first time he saw the lymphatics of 
the liver he took them for lacteals going to that 
organ.' The liver then, he says to himself, re- 

(1) ''Unde quum pelluoido liquore splenderent, neo aliud 

vaa cognitum adbuo easel tamdiii pro laoteis Teoditavi 

Esinde dubitare ctepi, visis ac(UMifl ductibus, in artu- 

bus, UHb similibus " (p. 88,) 
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ceives a part of the chyle-vessels and a portion 
of the chyle ; it must have, therefore, a certain part 
to play in sanguification; this function must be 
divided between it and the heart.^ 

But Bartholin soon recognized the true nature 
of the vessels which had deceived him ; they were 
not lacteaU but lymphatics;'' instead of going to 
the liver they came/rowi it; they led to the heart, 
and consequently the cause of the liver was for- 
ever lost.' 

Bartholin treated the liver, ■which he compared to 
a great hero, maximus herotbus,^ as all great heroes 
are treated when their cause ia lost, he abandoned 
it; and in a vein of learned gaiety, after having 
written its obsequies, he composed an epitaph for 
it, of which the sense is, that the. liver, so long 
famous, by means of an usurped title, is now 
nothing more than a poor liver reduced 'to making 
bile.= 

(1) '"Partitua eum munin cordis Bt hepntia in operc ooafi- 
ciendi sanguinis, quia ad cor IiLcteSiS tboruclciis ferri obser- 
vavi, et ad hepat boo nullas {p. 108.) 

(2) "Vidimua quippe TRsa ilia prope bepar, eui esse ge- 

nerlB, k contento liquore lyiajphaixoa nobis diota " 

(p. 109.) 

(3) " Noluimus antiquattB opiniooi oljBtinaiiis inhicrere, aut 
Jabantes hepatis derelieti partes diutius sequi." — (p. 109.) 

(4) VasoTum lymphaiicorwm, etc., p. III. 

(5) Marmel anatomgue, Parisj 1661, p. G88. 
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liioliin and Harvey, 

Harvey had no sooner published his work upon 
the circulation of the blood than twenty anatomista 
took up the pen against the discovery. Harvey 
did not reply. The only man to whom Harvey 
ever did the honor of responding was Biolan. It 
was because Riolan was the best anatomist of those 
times. Thomas Bartholin who dedicated to him 
his "Histoire des vameaux lymphaUcs," calls him 
the greatest anatomist of France and of the world; 
Maximo orbis et urbis Parisiensis anatomico. 

Hiolan passed all his life in seeking, in demon- 
strating, and discovering what tho ancients had 
taught, and in opposing the doctrines of the mod- 
erns. He rejected the circulation of the hlood, the 
lacteala, the reeeptaculum chyli and the lymphatics, 
"Everybody is discovering something new now-a- 
days," he exclaims ; * and it was this that grieved 
him. "Pecquet," he continues, "has dono much 
more ; he has commenced to demolish the structure 
and tho composition of the human body by his new 
and unheard-of doctrines, which completely over- 
turn tho science of medicine, ancient and modern, 
or ours."^ "And modern, or ours" is a curious 
expression ! but, aias ! the modern belongs to no 
one; scarcely does it exist before it is past and 
another modern has arrived! 

(1) Mamel mat., p. 689. ' (2) Ibid., p. 689. 
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Meanwhile, Biolan did not deny the existence of 
the laeteals; but he held still that they went to the 
liver.' Harvey denied up to this time the existence 
of the laeteals and it is both amusing and singular 
to find that Riolan reproaches him for it, " Har- 
vey," says he "a very expert anatomist, the author 
and inventor of the circulation of the hlood by the 
heart and through the lungs, makes but little of 
these lacteal veins, believing and sustaining the 
doctrine that the chyle passes by the mesenterie 
veins, from whence it is drawn by the liver, all of 
which astonishes me much, since they truly exist 
and we can plainly see tbem."^ 

Here then is Harvey, the author of the most 
beautiful of modern discoveries, reproached by his 
great adversary Kiolan, and reproached for his 
opposition to modern doctrines! 

The illustriows and learned historian of medicine , 
Sprengel, says on this occasion: "A still greater 
blot upon the literary character of Harvey is the 
contotopt which he affected for all subsequent dis- 
coveries," These words are unjust. Sprengel did 
not reflect sufficiently upon the extent to which 
. deep reflection exhausts and how much meditation 
is necessary for a discovery of a certain order. 

(1) '-For mjaelf, I believe that tlieso Ineteal vems are not 
uaeiesB, but that they serve to carry the chjlc from the intea- 
tinoa to the l!ver,"~{p. 696.) 

(2) Maiaiel analomique, p. 695.) 
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Harvey discovered the eirculalion of ihe Mood;, he 
gave us a croivc! of facts and views, and an admi- 
rable general law on generation^ After this we 
should admire him— bless iiim— -and not demand 
too much of him. 

Aristotle and the fonoation of Ihe blood bj the heart. 

Galen admitted three principal organs, the liver, 
the heart, and the brain ; from the liver proceeded 
the veins, from the heart the arteries, and from the 
brain the nerves. According to Aristotle all these 
came from the heart: veins, arteries and nerves.* 

Aristotle believed that the blood waa formed in 
the heart;' and this opinion in regard to the forma- 
tion of the blood by the heart, although for a long 
time superseded by the contrary opinion of its 
formation by the liver, remained in science. Ser- 
vetus makes allusion to it in that immortal passage 
which I have already cited, where he says: "The 
yellow color is given to the blood by the lungs and 

(1) That everj liTing being proceeds from an egg: Omnt 
vimni ex evo. 

(2) "The beart is the source of all the yeina."— (ffis/oj-y of 
aniiiuUs, hoolc lii., chap, ir.) "Let us pass to the nerves; tJiey 
liitewise originate io the henrt." — [/i(d.,"ohap. v.) Note that 
Aristotle united under the common name of urns, the Teins and 
the arteries. 

(S) "The liquid which proceeds from the food Hows eonliti- 
ftlly to the heart; it is this liquid uhich forms blood.'— (ly 
lespiTaiiott, chap, xs.) 
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not by tlie heart." Osesalpinus adopts it com- 
pletely when he says : " the blood, conducted to the 
heart by the veins, receives there its last perfec- 
tion, and this acquired it is carried to all parts of 
the body." 

Thus, 80 soon as it was proved that the chyle 
was carried to the heart and not to the liver every- 
body returned to the opinion of Aristotle, to the 
belief that the blood wag formed by the heart. 
"This plainly proves," says Pecquet, "the truth 
of the teachings of the Prince of the Peripate- 
ciens, who held the heart to be the origin of the 
veins, and that it is the organ for the formation 
of blood."' "It is in the heart," says Rudbcek, 
" that the blood, being brought from all parts of the 
body is mixed with chyle, elaborated, perfected and 
colored." ^ Bartholin, as we have just seen, divided 
the function of sanguification between the liver and 
the heart. 

They escaped one error only to fall into another. 
Two men however soon comhatted this other error. 



(1) " Sicat BTinciLtur nobili toatimoiiio, quum appo- 

silA Peripaleticorum prinoepa, et Ten»rum aeserat cor esse 
prinoipium, et saoguiniB officiaam." — J^perimenta Ttosa ana- 
fomica, etc, p. 3.) 

(2) "Existimo itaqae hoo opus naturaj (sttoguificationis 
nempi^), huno in modum fieri. Frini6, sanguis ^ nutrilione 
residuus, et oordi adveotus, ixnk cum ohjlo, motu ao oalore 
cordis ooneoqnitur, oolocatur, attenuatur, ao distribuitar." — 
(Mangeti, SibUoiheca anatoiaica, t. ii., p. 7S3.) 
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Stenon demonstrated the heart to be nothing 
more than a simple organ of movement — a muscle; 
and Lower showed that the blood changes its color 
from black to rod in the lungs. 

Stonon and the true use of Ihe heart, 
Stenon was a man of genius. Deluc called him 
the first true geologist, because he was the first who 
correctly saw the disposition and structure by 
layers, the regular stratification of the surface of 
the glohe; and I call him the first true anatomist 
of the brain, because he was the first who recog- 
nized the fibres of the hrain, that is to say the most 
important part of the structure of this organ. 

"It is certain," says Stenon, "and demonstrable 
to the eye as well as to the reason, that tho heart 
is ft muscle, that it is all a muscle and nothing but 
a muscle ; so that it can he neither the organ of 
internal heat, nor the scat of the soul; nor does it 
produce the vital spirits, or the blood, or give 
origin to any other humor whatever.^ 

(I) "Si oertum est, quod oertum esse aensuum ope aiSjutft 
cvinnit ratio, in corde nihil desieierari quod musculo datum, 
nee qood musculo denegatum in oovde inveniri, non erit cor 
amplius sui geaoris substantia, adeoque nea cartm substantiie, 
nt ignis calidi innati, animse sedes, neo certi humocis, ut san- 
guinis, generator, neo splrituum quorumdam vitalium pro- 
ductor."' — {J)e m'usculia apEctmen, p. 623, in Hangeti £iiSoiA. 
ait'jt.) Steuoa'a iKiok ia dated 1Q64. 
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Lower and the coloration of the tlood tj tlie lungs; or, 
rather, bj the air. 

Lower's book upon tlie heart is short, full, excel- 
lent.^ His was one of the finest minds ever de- 
voted to physiology. His advances are sure, his 
views clear, his experiments judicious. 

It is evident that tho right ventricle has the same 
structure as the left ; tho same conclusions may there- 
fore be drawn from the ono as from the other. 
On examining now the hiood of the vena cava, i. e. 
Hood which has not yet traversed the right ven- 
tricle, and the hiood of the pulmonary artery which 
is just leaving the ventricle, it will be found that 
they are both just alike; they are both the same 
blood, tho venous or Hack blood.^ 

If the trachea of a living animal be tied so that 
tho lung can receive no more air, then tho blood 
of tho carotid artery will be black like that of the 
jugular vein; i. e. blood which has just como from 
the left ventricle is the same as that which has not 
yet arrived there,^ 

(1) It appeared in 1669. 

(2) " Quum par sit uLtiuaquo yenlrieuli offioium 

quidni color in dextro patitor immutari debeat? At cerfd 
oonetftt sanguinem es arteri^ pulmonali eduetum venoso per 
omnia eimiletn esse, crassamentum ejus nempe obecuri colons 
eat [Traaialtts de eorde, eta., edition of 17iO, p. 18i.) 

(8) "Qviinimfi cec J, sinistro cordia ventriculo novum hnno 
tuborem sanguiui inpertiri certissimo hae espereminto con- 
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If, in a dog whicli lias just expired, the yet fluid 
blood bo pushed from the vena cava into the lungs, 
and at the same time air be forced into them, the 
blood of the pulmonary veins immediately becomes 
red.' 

Finally, and this is an experiment which is only 
■surpassed in beauty by the finest of Bichat's, if the 
thorax of a living dog be opened the lungs collapse, 
receive no more air, and the blood of the pulmo- 
nary veins is bHclc* if air be forced in the blood 
becomes red fhnffl nh pdl 
again becom hlLnl^nh In 

the insufflat n b g mn n 

fici potest: .... m m 

diBcindatur, et m 

aetiB in puim g g 

aiinul discissS, fil 

ooloris appare m g 

pcofuaua fuisse (p &4 ) 

(1) '-Poatrem p 

ilium et Tita om g fl 

ven^ cavil in c m m 

sua, paciter ftn mm 

itaque propals g ffl m p 

luonibus, ejisp 

iequa purpuve ra 

viventis efEiiau — (j ) 

(2) " ExpectaB aum aaoguineui, qui totus Tenoai inslar sub- 
nigrioante colore pulmones intravat, avtevioauin omnino et 
fioriduu ex illis reduBse, bI enim absciss^ anteriore parte pec* 
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It is, therefore, in the lungs alone, and by the all" 
alone, that the black blood is changed into red; 
and of the four principal errors of Galen, not one 
now remained. All four were destroyed, and the 
destrttction of each is the glory of a different man. 
Aaeili taught us that the chyle ia carried by special 
vessels and not by veins ; Pecquet that it goes to 
the heart and not to the liver; Stonon that the 
heart is a simple muscle and not the originator of 

toris, ot folle in aaporam arteriam immiaso, pulmonilms conti- 

noGtGrinsQfflatis, yena, pneumonioa prope aaficulam sinia- 

tram. pertundatur, siinguia totus purpureus et floridus in adni:>- 
tum vaisoulum exailiet; atque qiiamdiupuImoDibusTecens usqae 
aer lioc modo Buggeritur sanguis ad plures uncias, im6 libraa, 
por totum ooooineus erunipet, non allier quam si os arterid 

Tulneratfi exoipcretur " (p. 186.) "One of the 'beat 

methoiis," says Biohat, "to judge of the change of color of the 
Mood, I believe is the one of which I make use. It cousieta 
first in adapting to the divided trachea a stop-ooolt ivhich 
may be opened or closed at pleasure; and then in opening an. 
arterj, auoh as the carotid, or the femoral, so as to observe 
the alterations of color in the blood as it flows out." — f^Ee- 
eherehe^ phydoiogiqass mr la vie el la mart. — De la wloTt des or- 
ganei par ceUe du poumon, B.ti. viii. ^ i.) — "1. Adapt a tube with 
a atop-oook to the trachea exposed and divided; 2, Open tte 
abdomen so as to expose tiio intestines, mesentery, etc. 
8. Close the stop-cock. At the end of two or three minutes 
the bright red tint which enlivens the ivhiteneaa of the peri- 
toneum and which tliis membrane dcrivea from the numerous 
YGsaela distributed over it, will become dark and dull, and 
this change may he repeated again and again bj opening and 
closing the Bi»f-cook." — (Ibi^^ art, vL, g ii.) 
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heat ; Lower demonstrated that it is m the lungs and 
not in the liver that the elaboration of the blood is 
completed, and the conversion of the black blood 
into red takes place. 

So much for the foar principal errors of the 
theory of Galen. There remain only two acces- 
sory ones — that of the spirits and that of innate 
heat. Let ns give a rapid glance at the manner of 
their fall. 

The spirits. 

We know that of Galen's three kinds of 
spirit the moderns only adopted one, the animal 
spirits. "The ancients admitted," says Borden, 
" three sorts of spirits ; and it is not easy to under- 
stand by whit fitality the natuial and the vitil 
have not been able to maintain themselves and 
have succumbed, while the animal still subsist " * 
Begging Borden s pardon, nothing is easiei to un- 
derstand. It wa? btcanse Descartes introduced 
the animal spirits into his philosophy, and did not 
introduce the others The foitune of the animal 
spirits in modem times depended entuely upon the 
philosophy of Dtscartes As long as that philoso- 
phy existed theyieraamed in being and ir^hen it 
fell they fell with it I say uh>.n this philosophy 

(1) Eecherc}ti'j anitoD i^ ies sur la pusiUon ki glaiUs ei sur 
leuT action, I kxxit 
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fell, — I apeak of tiie exterior of the pliilosophy, of 
ita forms, of its applications, of its piirases, of the 
ideas it borrowed from imperfect physiology and 
physics ; for, in regard to the essential, the founda- 
tion — its spirit and its method — it can not fall. 
Par from it; the more we study man, or that which 
isreallyman,tho reason, the soul, the more we shall 
appreciate the truth of the philosophy of Des- 
cartes, and the we shall feel its greatness and 
its grandeur. 



Of all the errors of Galen, or. to speak more 
correctly, of ancient physiology {for this is not 
alone Galen's error, but that of Aristotle, of Hip- 
pocrates, and of all antiquity), that which lasted the 
longest was the one in regard to innafe heat. This 
only gave way before modern chemistry, and then 
not immediately. 

In spite of the miracles of modern chemistry, 
the decomposition of the air, the separation of the 
air into respii-ablo and non-respirable portions, 
showing in the respirahle element the cause of 
the coloration of the blood, and in the decomposi- 
tion of the air by respiration the source of animal 
heat, more than one old physiologist resisted still, 

Fabre, an ingenious physiologist, but of narrow 
ideas, (and of which the least worthy is the one 
■which Broussaia has borrowed from him, of irrita- 
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Hon being the solo cinise of all the phenomena of 
life,) Fabre held that animal heat was the simple 
effect of irritability and Lad for its focus the heart, 
the most irritable organ of the economy/ 

Barthez, a profound physiologist, but one who 
saw the origin of physical phenomena in meta- 
physical causes,^ maintained animal heat to be au 
affection of the vital principle, a generative affec- 
tion producing the heat," and that the respired air 
cooled the blood.* 

Fouquet, the great founder of chemical study- 
in France, said of these new theories ; " They are 
the work of youngsters and I am now so old that 
it is not worth while to make myself acquainted 
with them." How many men have been able to 

(1) "I ^elieTe we nre able to attribute animal haat to irri- 
tftbilitj."— (i^jsaj aur lei/aculles lie I'ime, 1787, p. 40.) "The 
heart, on account of the multitude of its fibres, and the force 
of their contraction, should be regarded aa the principal fooua 
from whenoe emanates that beat which the blood carries to 
all parte of the hodj.—(_Ibid. p. 41.) 

(2) Upon this tIce of philosophy, see tLe author's EMoire 
dea tramifx de Buffon, aad his Sistoire de Fonienelle. 

(8) "L' affection du principe vital, qui eat regen era- 
trice de lachaleur" (Nouveaiiz elements de la science de 

Vliomme, Paris, 1806, t. i., p, 804.) 

(4) A la suite des effets que Pair, nouvellemeat respir^, 
produit h, la surface des vniaseaus aeriens du poumon qu'il 
rafraiohit." — {Ibid. p. 308.) 
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speak tlius! And we mast add that this Fouquet, 
80 hostile to modern ideas was an ardent supporter 
of the doctrines of the ancients. Seated in his 
professional chair he never pronounced the name 
of Hippocrates without uncovering his head ! The 
erudite of all kinds resemble a little La Bruyero, 
— they have seen even the Tower of Babe! hut 
have not visited Versailles. 
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SAEPI AKD THE VALTEa OP THE VEISS, 

I have said but a word of Sarpi and that is not 
enough. 

The learned author of a very remarkable analy- 
sis of the work of M. Bianehi Giovini upon Sarpi, 
published In the London and Westminster Review, 
for April, 1838, has re-opened a question which 
seemed to have been decided,^ 

First, M. Giovini produces in favor of Sarpi a 
»ew document ; second, the author to whom I 
allude, after having placed Farvey'a fame in safety 
(which was his first care,) becomes much less care- 
ful in regard to the others, and appears even too 
compliant when the question is only in regard to 
Fahricius ab Acquapcndente. 

I have already said that the discovery of the 
circulation of the blood does not belong to any 
single man. This grand discovery was only made 
little by little and part by part ; more than twenty 
anatomists took part in it. 

Harvey demonstrated the circulation of the 
blood ; but he came from Padua, where Fabri- 

(1) Bee on pnge 83 the opinion of & master in Itlvlian criti- 
oiem, Tirabosclii. 
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cms, tfIio had discovered the TaJves of tho veins, 
■was his teacher ; in this same university of Padua 
■ffhere were formed the germs of all Harvey's' 
ideas, Realdo Columbus, who discovered the pul- 
monary circulation, was hut a short time before 
professor; and Padua is not far from Pisa, where 
CEesalpinua, by the light of genius caught sight 
of the pulmonary circulation, and by a brighter 
flash of the same divine fire saw the general circu- 
lation. 

In the discovery of the circulation, the point of 
difficulty was to unite the diverse observations suc- 
cessively made, or so to speak, the different pieces, 
into one whole ; the difficulty was to comprehend 
the phenomena and the whole of the mechanism 
united together ; and it is becaase Hai'vey was the 
first who clearly and completely comprehended this 
whole that the glory has remained his. 



There are jusf two questions relative to Sarpi: 
the first is to ascertain which of the two, Fahriciua 
or he, discovered the valves of the veins ; the 

(1) Harvey has left two fundamental workB, one on the 
circulation and the other on generalion .- in the Erst he slarta 
from the diaeovery of thD valves made by Fabrioiua, and in 
the second, from the labors of this same Fabricius upon the 
foTmaUon of the egg and of the /ixlits ; J)e formato /iei« et Dt 
/omaliQiie oei ei pulli. 
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second ia to learn whether he understood the circn- 
Jation. According to his partisans he discovered 
the veins and was acquainted with the circulation ; 
but in my opinion, he neither discovered the one 
nor knew anything of tho other. 

Sarpi and tlie valves of tlie veins. 

It has been said then that Sarpi discovered the 
valves of tho veins. But who says this ? It is 
Father Fnlgence, tho companion, the friend, the 
enthusiastic biographer of Father Sarpi. 

" Many very learned men and very eminent phy- 
sicians are living yet," Fnlgence tells us, "who 
know very well that the discovery of tho valves 
docs not belong to Fabricius ab Acquapendente, 
but to the Father S., ma dal Padre, who reflecting 
on the gravity of the blood, came to think that it 
could not remain suspended, as it is in the veins, 
if it was not supported by some dam or obstacle, 
and thereupon, he set about making researches and 
discovered the valves and their use."^ 



(1) Sono anoora viventi molti aruditissimi 
nedioi, tTa queati Santoria Santorio e Fietron Asseiinea, 
francese, die senna clie uon fu speoulatione, ne inveatione 
deir Acquapendente, ma dal Padre, il quale consideritiido la, 
gravitii del sangue, Tenno in parere che non potesse stare 
sospeao nelle Tone, aenia olie vi foaae argiae obe lo 
e cliiusure, ch.' aprcndosi et risaerrandosi gli daBser< 
e Tequililirio necesaario alia tita. E con quesLo natural 
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Wow then what 19 this use? According to Ful- 
gence, that is to say according to Sarpi, it is " not 
alone to prevent the blood by its weight distending 
the veins and thus causing varices, but by modera- 
ting its too rapid course and limiting its quantity 
to prevent it from destroying the heat of the parts 
which it should nourish.'" 

We muat at least conclude then, before quitting 
Fulgence, that Sarpi did not understand tho use 
of the valves. The valves prevent a retrograde 
flow of blood, but present no obstacle to its rapid 
advance, and it is scarcely necessary for me to add 
that the parts are not nourished by the blood of 
the veins. 

After Fulgence comes G-assendi. 

" I had no sooner informed him," Gaasendi tells 
us in his life of Peiresc, " that William Harvey, an 
English physician, had just published a very re- 
markable book upon the continual passage of the 
blood from the veins into the arteries and again 
from the arteries into the veins by imperceptible 
anastomoses, and that among other arguments to 

giudilio si pose i, tugliare coa isquiBiLiesima osserTEitione, 

et ritrovd le TalTule, e gV uei lora (Opere del Padre Paolo 

deU'Ordine dei Serm, eto., 1687 r Vila dal Faike, p. 44.) 

(1) "Perohenon Bolamente proMbiacono ob'al sangue par 
la. gra.YiU non dilati le Tens, a guisa di varice, ma anco i, Sue che 
eon troppo impeto soorrendo, et in soterohift qiiantita, non eoiFo- 
cMiioalordelleparti|Ched(!ssosidobbotton«trire." (/ii(f,p45.) 
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confirm this passage, he makes great use of the 
valves of the veins, of which he himself had 
learned something from Tabricius ab Acqnapen- 
dente, than recollecting that Father Sarpi, Servite j 
■was the first inventor, ho would have the hook and 
seek out the valves and know all tho rest."^ 

Thus then it is Gfassendi who reminds Peiresc that 
Fabricius has spoken to him of the valves of the 
veins, and he, Peiresc, recollects that it is Sarpi 
■who has discovered them. But who told Peiresc 
this ? Apparently it was not Fabricius- Might it 
Bot have been Father Fulgcnce ? 

From this "remembrance" of Peiresc lot us pass 
to another point, to some few words written by 
the rapid and prolix pen of Thomas Bartholin. 
Bartholin was traveling, and was in Padua at that 
time ; he wrote from that place to Jean Walasus, 
professor at Lejden ; of course there was much to 
write from Padua. He related then, " that finally 
he had heard from Vcsiing the secret of the dia- 

(1) Cam simul taonuUsem Gulielmuni Harvreum, medioum 
Angluni, edidisse prfeclarum librum c 

oeptaf! Bua^tainascs, inter cetera 
illam ex yenarum YaWulis, de q b 
ab Acquapendente, et quarum 
Bervitam meminerat, idei atat m 
et eas Talvulaa aiplorare et alia t 
Hicolai Claudii I'abridi de Peinst V I 
1541,p. 222.J 
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covery of the circulation of tlie blood, a secret 
■which was not to be revealed to anybody ; nuUi 
revellandum; to-ivit: that it was discovered by 
Pather Paul, a Venetian, (from whom also Fabri- 
cins had derived the discovery of the valves of the 
veins) as he had seen by a manuscript of Father 
Paul's which was at Venice, in the possession of 
his successor and disciple lather Fulgence."* 
Always Father Fulgencel 

Again, why should not this secret be confided 
to any one ? Why even was it a secret at all ? 
It certainly was not a sin to have discovered the 
circulation of the blood or the valves of the veins. 
Finally, why reveal it if it ought not to bo re- 
vealed ? Above alij why wait until after Fabricitis' 
death before making this disclosure ? ^ 

Fabricius did not await the death of Sarpi before 
saying publicly and plainly that he had discovered 
the valves. "What first astonishes," says he, 
" is that these valves have so long escaped anatom- 
ists, ancient as well as modern, and so entirely 

(1) De eiroulfttioaeHarTejina seoretum inilil aperuit Ves- 
lingius, nulli reTelandum ; esse nerapfi inventum Patris Panli, 
veneti (4. quo de ostiolis lenarum sua Jiabviit Aoquapendens,) 
nt ex ipaiuB autograpio vidit, quod Venetiis aervat P. Fulgco- 

tiiiB,illus discipulis ot auecessor Patavio. 30 ocl. 1642_ 

(Thom. Barthol. Fpist. ined. cent, i, epist. sxvi.) 

(2) The letter of Thomas Bartholin is dated in 1642, and the 
death, of Fabrioius toot place in 1619, 
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escaped them that no mention was made of them, 
no one had seen them, until the year 1574 when 
I obserYed them for the first time with great joy : 
summd cum leiitid." ^ 

When Tabricius wroto this Sarpi was twenty- 
two years old.^ He lived forty-nine years after 
Fabricius had made thia declaration, yet neither he 
himself, nor Father Fiilgence, nor any other of 
his friends, ever raised his voice against Fabricius, 
but all of them aa we have just seen, kept their 
secret close, and advised its farther keeping ; 
they revealed it, however, but unhappily not until 
after the death of Fabricius. 

Add to this, and this is a decisive point, that 
Fabricius was not only a consummate anatomist 
and a superior man of science but he waa eminently 
an honest man. Harvey called him a venerable 
old man ; venerahilw senex. Says he, " it was the 
illustrious Jerome Fabricius ah Acqua pendente, a 
most skillful anatomist and venerable old man, who 
first saw in the veins the membranous valves of 
sigmoid or semi-lunar shape." ^ 

(1) See page 82 , note 2. 

(2) He was born in 1552 and died in 1C98. 

(8) "ClariBSimus Hieronym. Fab. ab Aoquapendente, peri- 
tissimua anatomicus et venerabilis settcx, primus in ^enis 
membraneas valiDias delineaTit figuc^, sigmo'ides, Tel eemil- 
:s portiunculaa tunica interioris veuaram, eminectes et 



tenuisiiimas... i^Mxerc. anat. de moUt cordU t 
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The friends of Sarpi reckon as many aa five 
witnesses for him ; first, Fulgence, then Peiresc, 
next Veeling, then Thomas Bartholin, and finally, 
Jean Walaaus. But if I except the testimony of 
Peircac, of which I do not well see the origin, all 
the others are hut one. I"or it is Fulgence who in 
showing the manuscript of Sarpl to Vesling eon- 
fides to him the secret ; it is Vesling who trans- 
mitted this secret to Thomas Bartholin, and it ia 
Bartholin who commuicates it to Jean Wala^us. 

There remain then two distinct pieces of evi- 
dence — that of Peiresc and that o£ Fulgence. 

To those two I oppose two others; in the first 
place, the testimony of Harvey which I have just 
cited, a man more competent to give evidence upon 
the question at issue than Peiresc or Fulgence, 
and in the second place that of Gaspard Bauhin, 
the immortal author of Pinax, like Harvey, a 
pupil of Fabricius ; in his TraitS d'anatomie, pub- 
lished in 1592, he thus expresses himself; "we 
find no ono who has made mention of these valves 
before the celebrated Fabricius ah Acquapendente, 
our master in anatomy, who eigbteeu years ago, 
demonstrated them for the first time in the amphi- 
theatre of Padua. ^ 

(1) Heminem legimus qui earum feeerit mentionem ante ol. 
anatomicum Hiaronjmum. fabrieium ab Acqiiapendente, pata- 
vinum, anafomicum prtEOoptoiemn strnm ijui anteannoaooto- 
deoim eas in patarino theatro lemonstravit el ipsimet demoa- 
Btrari vidimus abeodem ante annos quatuordeaiia '—Anat. lib. ii. 

.10 
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Morgagni, tlie most learned historian and at tbe 
same time the moat carefu.1 critic anatomy has ever 
had, JMorgagni knew, examined and weighed all 
this pretended testimony which is advanced, and 
the whole of it has not affected his judgment. He 
concluded, as I have concluded, that the discovery 
of the valves of the veins was not made by Sarpi 
but by Fabrieius.^ 

Sarpi and the circulation of tie blood. 

Those who admit these evidences which I have 
been combatting, so long as they relate to I"abri- 
cius, and believe themselves able to reject them 
when they concern Harvey, are laboring under a 
singular delusion. The witnesses cannot be sepa- 
rated. 

" The discovery of the circulation," says Vcalingj 
"is an invention of Father Paul's, from whom Fa- 
bricius also derived tho existence of the valves." 

" In this century," says Jean Walteua, " the in- 
comparablo Paul, Servite, became acquainted with 
the valves of the veins, afterward publicly demon- 
strated by the great anatomist Fabricius, and from 
their disposition he inferred the movement of the 
blood. Instructed by this Servite, ab hoc Servild 
edocius, the learned William Harvey studied this 

(1) Seo tlie fifteenth of tho Letters of Morgagni upon. 
VaUalva. — (Epiii. anal, duodevigmti ad scripL ^eriatmi Tal- 
talvos.) 
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movement farther and published it in his own 
name,"' 

Hovr can we separate Harvey from Fabrioius? 
And note that while this was written Harvey still 
lived, and note well, too, that to hia honor he had 
the good sense not to take notice of it. As we 
have seen before, Riolan was the only one of his 
adversaries to whom he responded. 

When the enemies of Harvey bocame convinced 
that he would not reply to thoua, they ceased their 
attacks; they became tired of a fruitless warfare. 
And this same Thomas Bartholin, who, in his let- 
ter to Jean Waljeus, dated in 1642, revealed the 
famous secret, wrote some years after, in 1673, as 
follows; 

"In the last century C^esalpinus divined some- 
thing of the circulation; but the honor of the first 
discovery, laus primm invetiHonis, is duo to Har- 
vey, an Englishman. It is true that Father Ful- 
genee found something relating to it in the papers 

(1). "Hod aeculo denud vir incoraparabilia Paulas, Serrita, 
venetns, Talyularum ia venis fabricam obseryayit accuratius, 
quam magnus aniitomicua Fabriaiua abAcqua^endenle posted 
edidit, et es e£i Talvularum oonstilutione aliiaque esperimen- 
tis IiuQO sanguinis motum dcdusit, egrioque soripto asseruit, 

quoil etiamnum intelligo apud venetos asservari Ab 

hoc Servita edootue yirfloctissimus Gulielmua HarTejus ean- 
guinus liiiiio no 
bavit firmiua, e 



) diyulgaTit nomine." — (ZJe laola ekyli e 
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of Paul Sarpi, which has given birth to the conjec- 
ture that Sarpi opened the way for Harvey ; the 
fact simply is that Harvey, as I have learned from 
his friends, was connected with Sarpi and commu- 
nicated to him his thoughts concerning the move* 
ment of the blood, and that the latter took and 
preserved notes of the subject in his papers, accord- 
ing to his custom. Everybody recognizes Harvey 
as the author of the discovery."' 

Here then the tune is changed. In the letler of 
Thomas Bartholin it is from Sarpi that Harvey ob- 
tained the discovery; and in the book of this same 
Bartholin it is from Harvey that Sarpi learned 
what he knew of it. After that rely upon secrets 
and confidential relations for writing history ! 

I come now to the new document produced by 
M. Bianchi-Giovini: it is one of Sarpi's letters. 
Sarpi was a man of prodigious capacity; he had 

(1) "Priori secal { ula- 

iione) diyinavit, .. otuit 

Harvejo, aaglo, oui p m p m per 

varia argamenta et m ta p p m me- 

ritd debetnr Q m mPF g Pauli 

Barpse, veneti, aliquid Jifio de ro invenerit, unde suspieandi 
orta eat ooeasio Sarpam Harvejo viam monstrasse ; sed, aiout 
all amicis Harveji aoeepi, familiaria hio illi fait, ucde cum 
has de Banguinis motu oogitatioaea illi oommunicasaet, Sarpft 
in sohedia retiilit more suo, poaterisque ansam dubitandi buV 
ministcavit. At Harvejo oanes applauduni, eirctilaiiojiis aue- 
tori." — (Thomie Barthaliaij Aiiatoiae, etc.; Liiell. de venis! 
Leyde, 1673.) 
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tbat perspicacity which divines all things ; he was 
capable of discovering all things. But this is not 
a reason that he discovered anything, and we can 
not therefore agree with the decision of Ful- 
gence.' 

The following is the letter, or rather the frag- 
ment of a letter, for it is but a fragment,- but one 
which is striking from the marks it presents of 
superior penetration: "As to jour exhortations, 
I should say to you that I am no longer, as for- 
merly, in a position which permits me to charm 
my leisure hours in making anatomical observa- 
tions upon lambs, goats, cowa and other animals: 
could I do so, I should be at this time more desi- 
rous than ever of repeating some o£ them, on ac- 
count of the noble present you have made me of 
the great and very useful work of the illustrious 
Vosalius. There is really a great analogy between 
tho things already remarked and noted hj me in 
regard to the movement of the blood in the animal 
body, an<t to the structure as well as the use of the 
valves, and what I find with pleasure indicated, 
although less clearly, in Book vii., chap. xix. of 

(1) "Ed Sarpius fuit ingeaii yi, eo studio, eS, industrifi, so- 
lertia sagacitate, ut tametsi in omnibus propomodum salenLiis 
atque artibua, noa ea omnia quie ipsi iu vita isl^ (the Life of 
Sarpi by Fiilgenoe) tribuUQtur (nitiil autem fere non ti-ibui- 

tur) primus deprehendere poseet," — (Morgagni: iv. 

Lellre iur Vakaiva.) 
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this -work. It is to bo inferred from what appears 
there, that by the inaufflation of fresh air into the 
trachea of the i3yiug, or of tbose in whom the vital 
fwDctions appear to have ceased, we can succeed in 
restoring to their blood the movement it has lost 
and in prolonging life some time. If it is thus, 
and we can scai'cely doubt it after the experiments 
of this great anatomist, I am more than ever con- 
firmed m the opinion that the air which we respire 
contains a. principle or agent capable of vivifying 
the sanguineous fluid, and of reestablishing its move- 
ment in those who have beea surprised by mortal 
faintings or asphyxiated by the pernicious vapors 

■whicb exhiile from tombs, an agent, in a 

word, such as is alluded to in the Scriptures, in 
these woi'ds : anima omnis earnis (that is to say, 
of every living thing) in sanguine est, of which also 
many ancient philosophers have spoken, and nearer 
our own times, Marsile Ficin, Pic de la Mirandole, 
etc., etc." 

Thus writes Sarpi ! He knew of the existence 
of the valves; he meditated upon the movement of 
the blood; from some experiments of Vesalius upon 
the insufflation of air into the trachea to maintain 
the movement of the heart he concluded the pres- 
ence in the air of a principle vivifying, active, pen- 
etrating; a vital air; our oxygen: he concludes 
and seems to predict, for all this is original and 
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unpremeditated with him,^ he predicts the part 
which tliia agent, still unknown, will play in ani- 
mating the movements of the heart when about 
ceasing, and in restoring the asphyxiated to life. 
What sagacity, what perspicuity, what penetration, 
and what power has the human mind in some of 
the chosen of God ! 

If in these few lines Sarpi hnid said to us : "I dis- 
covered the valves," in my estimation all would be 
settled; I would proclaim Sarpi the author of the 
discovery of the valves; genius has always aright 
to be believed; but Sarpi contents himself with 
saying that he knew of them, and that he had at 
times written some notes upon their struoture and 
their use; and farther, the fragment of the letter 
in which he speaks of this ia evidently posterior to 
the publication of the discovery of Fabricius. 

The fragment is without date; but to me it 
appears easy to see that it could not have been 

(1) In oontrasE with the studies of Vesalius whiob -were 
Btviotly experimentol. In order to esamine the movementa 
of the heart Veaalius opeoeil the chest, s.aA when he saw life 
about to be extioguishad he restored the animal and Itept it 

ftlive by artificial respiration "Ut Teri vita animali 

quodammodo cestituatur, foramen in asperie artevise caudioe 
tentandum est, cui canalis ex calamo ant arundiue indetur, 
isque in&abitur, ut pulmo aesurgat, ipsumque animal quodam- 
modo aerem ducat: levi euim inSatu in livo hoc animali pul- 
mo tantum quanta thoracis erat oavitaa intumet, corque vires 
denuo assumit, et motas ipsus differentia puiohce evai;iat." — 
( Vesaiii, De eorp. hum./abr., lib. Yii^ oh. lix.) 
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written before the demonstration of the valves hy 
Patricias, and this point wiil suffice for the present. 
"I am no longer, aa forinerly, in a position," etc. 
says Sai-pi. Now if this formerlt/ be placed at 
four or five years, and it is difficult to estimate it 
at less, Sarpi, who was only twenty-two years old 
in 1574 when Fabricius publicly demonstrated the 
valves, could not have been more than seventeen 
or eighteen at tbe time when he ia said to have 
discovered them, an age at which little thought is 
spent on the profound mechanism of the animal 
body, or on one of the moat hidden structures of 
the organism. The fact ia little probable.^ Sarpi 
was acquainted with the existence of the valves, 
but he did not discover them. 

(1) But, it may be said, Fabricius Mmaelf quotes Sarpi in 
snother place and with great praise. The case is very differ- 
ent; firstly, the ohscrvation for^whieh Fabrioiiis quotes Sarpi 
was not made until mnoli later ; seoondly, it was made at the 
snggestion of Fabriciue ; thirdly, it waa not a quolatiou con- 
ceraing profound anatomy or hidden stauctures; it was aim- 
ply ia regard to the different action of the irii under a strong 
1 \ f 1)1 ! ght Be jf, tui cum ami o quo- 

d m mm atiiUo tandem forte id observavit 5i,ili- 

t m d i , sed m 1 omme et juocum y. e anitnah, 

f m 10 majoii contrahi luce in cainori dilatari 

Q d m b vatum est et mihi significatum i, Per 

P t y g P lo venelo Ordinis ut aipellint Servorum 

Th 1 g phi jh que in«igni lel uiathematicari m dm 

pi m p ffi p ique oplices max mu st idi so quem Jioo 

1 h g t nommo {.De oculo etc , pira 111, 
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^Farther, in regard to the circulation; of tliat lio 
knew nothing at all. 

"There is a grand analogy," Hays ho, "between 
the things observed and noted by mo as to the 
movement of the blood and the use of the valves, 
and what I fine! indicated, although lees clearly, in 
Vesaliue." But Vesaliua knew nothing of the 
valves, and of the movement of the blood oniy 
that which takes place in the arteries,' and he was 
completely deceived as to the course of the blood 
in the veins: he saya, "the blood is carried into 
the whole body by the veins," ^ He should have 
said just the reverse — it is carried into the diifer- 
ent parts of the body by the arteries and brought 
back from them by the veins. If Sarpi understood 
the true course of the blood, how is it that be did 
not perceive this error of Vesalius? And if he did 
perceive it bow could he say that there was a great 

(J) Galea had plainly proyed tbat the arteries contain 
blood aa wo have already sliown ; but tliis had been forgotten 
and it was uniTersallj belieyed in the soiioola that the arteries 
only contained nital spiriis. Vesalius again proved that the 

arteries contain blood: " atque ita observstur in arte- 

1118 Gangumem naluri conlineri, si quando arteriam in vivia 
aperimuB — [De carp, hwn./abr,, p, 568.) 

(2) " Cetemm in renacum usu inquirendo, Yix quoque vito- 
rum seotione opus est: quum in mortuis affatim diseamua eaa 
sanguinem per uniTersum corpus deferro, et partem aliquam. 
non nutriri in qui insignia vena m Tulnoribua pnescinditur." 
—(Ibid.) 
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analogy between the ideas of Vesalius and liis own? 
tAs ideas were no more advanced nor any more cor- 
rect than those of Vesalius. 

There la just oause for surprise here. For while 
Sarpi wrote at Padua these uncertain lines in re- 
gard to the circulation, Cgesalpinas wrote at Pisa 
this sentence so precise and so clear : " The blood 
conducted to the heart by the veins receives there 
its last perfection, and this perfection acquired it 
is carried by the arteries to the whole body."^ 

Once again, then, could the circulaiion be better 
understood and defined? The true predecessor of 
Harvey was not Sarpi but Csesalpinus, and there 
is nothing to conceal about it; the secret may he 
revealed to the wholo world. 

Harvey and the true use of the valves. 

Fabriciua did not see the use of the valves. He 

believed that they only served to prevent the too 

great distension of the thin coats of the veins:* it 

(1) "In animalibus videmus alimantum per vent^ duci ad 
cor tOiDquam ad offieinam oalons iusiti, et, adepta. inibi uttim^ 
perfectione, per arlerias in universum corjjus diatribui." — 
[De plantii, lib. i., cap. ii., p. 3, riorenoe, 158S,) 

(2) "Dioere prooul dubio tut6 possumus ad prolii- 

bendam quoque venarum. distension em fuiase ostiola fi Snmmo 
Opifice fabrefacta: disteudi autem ao dilatari facile potuis- 
s«nt Tense, oum ex mem bran os^ aubstantiA edque Bimptici ao 

tenui sint ooaflat^,,,. " (Fabr. ab Aoquap: JDeveTmrma 

ostiolis.) 
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is for this reason, he says, that the arteries, having 
verj thick coats, do not have valves.' 

Harvej was perfectly right, then, when he said 
that nobody before him, Harvey, had known the 
the use of the valves.^ Upon this point it is neces- 
sary to read and re-read all his thirteenth chapter, 
■which is the chapter of his genius. Fabriciua, who 
believed that the blood ran from the heart to the 
extremities in the veina, concluded that the wse of 
the valves vras to moderate its current, and prevent 
its pouring into the inferior veins, accumulating 
there, distending them, etc., etc. 

You do not see all the import of your discovery, 
Hai-vey says to him; you believe that the valves 
limit themselves to moderating the course of the 

(1) "Arteriis autem ostiola non fuere neoessarla, neque ad 
distensionem prohibendam propter I ~ 
" (Tiid.) . 

(2) " Harum vaWulavum Tii 
neque alii, qui diseruut, ne pondere deorsum sanguis in infe- 
riora eubiti raaL Sunt namque in jugolarilms dooreum speo- 
taates, et aauguinem. suTBum. pruhibentes feiri: nam ubique 

Bpectant b, radicibua vanarum vereus cordia locum " 

(Exercit. anatom, ds mortu cordis, etc. cap. xiii.) " If you at- 
tempt," saya Fabriciua, "to force the blood downward you 
will plainly aee it arrested in ita course by the veins, and by 
no other meana was I conducted to their dlBcovery: Si enim 
premere, aut deorsum frieando adigere sanguinem per venas 
tentes, cursum istius ab ipsis nstiolis intercipi, remoracique 
apeite videbis: neque enim aliter ego in hujusmodi uotitiaw 
Bum dednotUB." — [Be venaram oaUelis.) 
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blood ; they do much more, they "oppose t 
completely to any flow in the direction you sup- 
pose, and compel it to puraue an opposite course, 
Remark, I pray you, that they are all directed to- 
ward the heart; they constrain the Hood, then, to 
flow always toward the heart,' to turn toward itself, 
to return to the point from which it set out; to 
flow back by the veins to the heart from which it 
came by the arteries. 

That is the circulation, Fabricius, and it is the 
valves that demonstrate it. 

Harrey and liis predecessors. 

The predecessors of Harvey are Fabricius, who 
discovered the valves, and Csesalpinua, who eo well 
described the general circulation;^ this same Cec- 
salpinus, who not less clearly described the pul- 
monary circulation;^ and Realdo Columhus, who 

(1) " Aden ut Tcnic patentes et apert^ fiint regre- 

dienti Hanguini ad cor, progredienti vera r corde onmino oc- 
iilaH!e."—(Exercii. anal, de mm-tu. cordis, etc., cap. xii.) 

(2) See page 29 for tho proof of hia having been the first to 
call attention, to the swelliiig of the veins belom a ligature. 

(8) "Ideiro6 pulmo per vecam acteriis Bimilem ex destra 
cordis ventrioulo fervidum hauriena aanguinem, eumque per 
aDBStomoaim arteriie venali reddens, qufi, in sinistrum cordis 
ventrioulum tendit, tranejnisBo interim aere fi-igido per aa- 
periB arteriiB oanalea, qui juita arteriam venalem prot.endua- 
tur, non tamen osouUs oommunieantes, ut putavit Galcnus, 
Bolo taotu temperat. Huic Banguiuis ckealationi ex deztra 
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saw the pulmonary circulation before Ofesalpimis, 
and Serretus wlio saw it before Columbus. 

Nemesius, bishop of Emesa. 

I limit myself hero to the consideration of two 
or three points already developed in the preceding 
chapters. 

It 13 certain tbat Servetus discovered the pul- 
monary circulation; but it is equally certain that 
the absurd book in which this beautiful discovery 
was published, was burned almost as soon as it was 
printed. Servetus did not influence any of his 
successors. 

In the order of dates, then, Columhua is the first ; 
then comes Csasalpinus, then Fabricius and then 
Harvey. 

It has been said that Servetus might have de- 
rived some assistance from Nemeaius, bishop of 
Emesa,^ It is a mistake. Servetus did not influ- 
ence any one, nor did any one influence him. 

oordis ventrioulo per pulmoces in ainiatrum ejuadem yentri- 
oulum optim^ respondent ea quie ex dissectione apparent. 
Nam duo aunt vasa in deitrum Tcntriovilum desinentia, duo 
etiam. in ainistrum; duorum autem unum intromittit tantum, 
alterom educit, membranie eo ingenio constitutia." — {Queesl. 
perpaleliea, lib, v., cap, iv.) 

(I) " These views he might possibly have borrowed 

from a ivork of Nemesius, entitled J)e rmtura hominia 

This bishop explains the phenomena of the circulation of the 
blood like Servetus," — (Biog. imiv. art SerDet.) 
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Nemesius did not say a Tvord upon the pulmo- 
nary circulation, so clearly explained by Servetus; 
he spoke of the pulse, of animal heat, of the vital 
spmts, and Trrote of all of them as Galen wrote, 
Ho followed Galen in everything.^ The chief merit 

(1) "Palauiim motas, qui vitatia facuUaa dioitur, initiam 
habet k oorde, et maxim^ k ainistro ejus ventrioulo, qui apira- 
bilis appeltatur, et iunntum vitalemque oulorem omni partt 
Dorporis per urteriaa, ut jeour alimeutum per leaas, impertit. 

Nam spiritus vitalis eb eo per arterias in totam corpus 

dispergitur. Pierumque autem inter ee hsec tria Bimul fin- 
dutitur: yena, arteria, nervus, e tiibus initios quco aaimal 
gubernant profecta. B cerebro, priccipio movendi et sen- 
tiendi, nervus. E jecore, priucipio aauguitiia et alentis facul' 
tatis, Teaa, yae sanguinis. £ corde, principio vitalis facalta^ 
tie, arteria, vas spiritas. Cum autem hiee coeunt, mutuis inter 
se commodis fniuntur. Vena enim pastum suppeditat nerris 
et arteria. Arteria vetiEe oalorem naturalem et apirjtum 
vitalem impertit. Unde neque arteria invenici potest sine 
tenui sanguine, neq^ue yena sine apiritu, qui ad vaparia natu- 
ram aooedat. Diducitar autem vehementer, et contrahitur 
arteria, barmoui^ qu^dam, et rations, initio motua & corde 
Bumpto. Sed dum didueitur, a prosimie venis yi trahit tenuem 
Banguinem, oujua respiratio fit aiimontum spiritui vitali. 
Data autem contrahitur, quod in se fuliginosi est per totum 
ooi'pua et occulta foramina oshaurit, quomodo cor, per oa, et 
nnreE, quidquid fuliginosi est, expirando Bursum espellit." 
This is all that Nemesius Las said. This pulse, trhich deriyes 
ita power from the heart — this vital heat, 'which has its origia 
in the left rentricle — these arteries which carry that vital heat 
throughout the body — these veim which diatribute the aUmml, 
taking it alwaya from the liver — this tripod of life, the brcdn, 
the heart and the liver, — all this ia derived from Galen, aa we 
have already shown. One or two lines aeem to point to a 
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of Servotus is that he did not follow Galen but 
contradicted him, that he saw differently from Ga- 
len and saw well. " If any one will compare," (he 
saya with confidence,) "these things with what 
Galen has written in Eooks vi. and vii, of his 
Usage of Paris, he will comprehend the truth 
which Galen did not perceive." 

It ia not worth while to deprive a man who has 
had the misfortune to be burned, and to he burned 
for an absurd book, of the signal honor of having 
been the first to depart from Galen, to think for 
himself, and to originate a discovery which was, 
it ia true, but an incomplete view, yet an incom- 
plete view of phenomena the entire comprehension 
of which has sufiiced to immortalize the name of 
Harvey. 

comrauaicaUon Ijetwecn tho veins and the arforiea, "Red 
dum didueitur (arleria) h prosimis venis vi tcahit Banguinem 

Unde neque arterla inveniri potest sine tenui saa- 

gajue, neqoe veiitt sine Bpirltu " But ia this a com- 

prehonsible meehanism? Putting aside, too, the liver dis- 
tributing aliment to all parte by the veins: "Jeour alimoa- 
tum per venaa impertit, etc., etc." 
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Servetus discovered the pulmonary circulation. 
The fact is clear, I have already quoted the beau- 
tiful, the immortal passage in which he has described 
it much better than was done several years after 
him by Columbus and Ciesalpinus. Leibnitz justly 
alludes to Csesalpinus in these words : " Andrew 
CEesalpinus, physician, an author of merit, and 
who approached nearest to the discovery of the 
circulation of the blood after Michael Servetus." 

There are two things here which surprise UB. 
How Servetus, elsewhere so confused, could be so 
admirably lucid in a few pages. And, how a dis- 
covery in physiology, in pure and profound phys- 
iology, should be found in a book having for its 
title "The Restitution of Christianity."^ 

I had for a long time desired to enlighten myself 
upon the latter point. The kindness of my friend 
and learned confrere of the Institute, M. Magnin,^ 
finally furnished me the opportunity. I have seen, 
I have touched the boot of Servetus, A copy of 

(1) Foe the entire title of thia work, see note 1, page 22. 

(2) Oae of lh.e conserralors of the Imparial Iiibiary, 
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this famous "wovk is carefully preserved in our 
library, and to complete all, tliia copy, the only 
one perhaps now in existence, belonged to Colla- 
don, One of the aceasers raised up by the pitiless 
Oalyin against the unfortunate Servetus. It for- 
merly belonged to the English physician, Eichard 
Mead, celebrated for his treatise on poisons. 
Mead gave it to de Eoze. It was afterwards pur- 
chased by the Royal Library at a very high price. 
In it Colladon has underscored the passages upon 
■which he accused Servetus. Finally, and as a last 
mark of undeniable authority, several pages of this 
unlucky volume are scorched and blackened by 
fire. It was not saved from the pile where author 
and work ■were buyned together until after the 
conflagration had commenced ! 

Let us turn asido from these frightful souvenirs. 
We are only occupied here, thank God, with phys- 
iology. 

I must con-.mence by informing those -who are 
carried away by their zeal for Harvey, and go 
BO far as to suggest that the passage concerning 
the pulmonary circulation must have been intercal- 
ated, that they are mistaken. There is no inter- 
calation, no interpolation, no trickery. The passage 
belongs entirely to Servetus, and nothing remains 
but to submit. A long time before Harvey there 
■was a man of genius occupied ■with this great sub- 

n 
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joct of the circulation of the blood, and that man 
■was Servetus. 

But how has Servetua managed to thrust a de- 
scription of the pulmonary eirculaiion into a work 
on tiie Restitution of Christianity ? 

When ire cast a glance over tho ■writings of 
Servetua, which I aver I have not done until now, 
TTO soon perceive what part he took in theology ; 
he attached himself singly and obstinately to the 
literal sense. He sought every ivhere for th^ 
literal meaning ; he accused everybody, and aboye 
all Calvin, of not understanding it ; he accunnjla- 
ted quotations to prove that he alone compre- 
hended it. 

It is not necessary to leave the subject before 
us to find an example. The Scriptures say that 
tho soul is in the blood, that the soul is the blood 
itself; anima est in sanguine; anima ipsa esi 
sanguis. 

Since the sonl ia in the blood, says Servetua, to 
know how the soul is formed it is necessary to 
know how the blood is formed, and to learn this wa 
must see how it moves; and it is thus that in 
■writing on the restitution of Christianity he is con- 
ducted to tho formation of the soul, and from the 
formation of the sou! to that of the blood, and 
from this to the pulmonary circulation. 

But this is not all. I'rom this same blood, 
■ffbiob furnishes the soul, the spirits are also 
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formed. Scrvetua explains succesaively the for- 
mation of the blood, of the spirits, and of the soul, 
and from all this there results a philosophy half of 
which is theological, half physiological, extremely 
singular from beginning to end, and which he calls 
divine. 

"In order that you may have, dear reader," he 
says, " a eomplete explanation of the soul and the 
spirits, I will add here a divine philosophy which 
you will easily understand, if you have applied 
yourself to anatomy."* 

He then commences to explain the formation of 
the spirits. We have already seen what were Galen's 
theories of their formation. Servetus did not cite 
Galen but he copied him. He quoted and criti- 
cised a certain AphrodisEGus, a physician who lived 
at the commencement of the sixteenth century. 
AphrodisEeus, he says, reckons three kinds of 
spirits, the natural, the vital and the animal ; but 
there are not three kinds, there are only two, the 
vital and animal." The natural are the same as 

(1) "Tit vero totam animse et spiritna Mition em habeas, 
lector, divinam hie philosophiam artjungaiu, quam facile 
e fueris esereitatus." 



(2) "Xres spiritus vdiiat ApLrodisioua, naturalia, vifalis et 
animalis Vece non suut tres, eud duo spiritus dis- 



bv Google 



126 CIRCULATION OF THE BLOOD. 

the vital. The vital spirits pass from the arteries 
into the yeins and are there called natural.^ 

There are thus three principles; the hlood, the 
seat of which is the liver and the veins of the body, 
the vital spirits, ■which are in the heart and arteries, 
and the animal spirits, situated in the brain and in 
the nerves.' 

It ia from the hlood contained in the liver that 
the soul draws its first material hj an admirable 
elaboration;^ and for this reason the soul is said 
to he in the hlood, to he the blood itself, that is to 
say, the spirit of the hlood.^ 

But wo must learn first how the vital spirits arc 
formed. 'I'hey are formed by the mixture of air, 
drawn in by respiration, with the hlood which the 
right ventricle sends to the left, a mixture which 

(1) "Vitalisest spmtus qn 
oomvuunioatur venls, in quibua 

(2) Primus ergo est sanguinis, oujua Bedes est in liepite 
et oorporia venia. Secuntlua est spiritus vitaliB, eujus sedea 
ost in oorde et oorporia arterila, Tertiua cat apiritua animalis, 
ouja3 sedoa eat in oerebro et corporis nerTis. 

(8) Ei bepitis sanguine est animie materia per elabora- 



(4) Hino dioitur anima ease in aanguini 

sanguis, id est spiritua sangumous 

prineipaliter eaee in parietibua cordia, ! 
cerebri, aut hepaCis, sed in sanguine, u 
Qenee. 9, Lep. 17 et Dm. 12. 
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tnJres place in the lunga; for it is not Jieceasary 
to believe as is commonly taugM, says Servetua, 
that the blood passes from ono Teutricle to the 
otlier through the medium septum ; it can ODly 
pass from one ventricle to the other hy way of 
the lungs;' and here comes in that singular pas- 
sage on the pulmonary circulation. 

I have already quoted and already translated 
the whole of this remarkable passage. I content 
myself with alluding to it here, and must return 
alas ! to blind Servetus — to Servotua confused, and 
absurd, no longer inspired by genius. 

The vital spirits, formed in the lungs, pass 
thence into the left ventricle and from there into 
the arteries, in such a manner, however, that the 
particles of greateat rarity tend always upwards, 
and becoming more and more elaborated, arrive 
at the plexus rettformis, situated at the base of 
the brain, where from vital the spirits commence 
to change into animal? Finally, by a further and 

(1) Aa quam rem est prlaa intelligenda aubatantialis ge- 
neralio ipsius vitalis spiritus qui ei aere inspirato et siibtil- 
issimo sanguine componitur... Genevatuc esfneta in pulraonibu 
miitione inspirati aeris cura elaborato sanguine, quem dexter 

Teutrioulis cordis Biniatro communicat Fit autem oommu- 

niceilio hteo, qoq parietam cordis medium, ut vulgo creditui', 
sed nagno artiSeio a dextro cordis ventriculo, lougo per 
pulmones dactu, agitatur sanguis subtilis 

(2) " Ille itaque spiritus vitalia a ainistro cordis Tenlriculo 
in arDerias totius corporis doiado transfunditur, ita nt qui 
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complete elaboration the animal spirits pas3 from 
the reiiform plexus into the choroid plexus, and 
it is in these little arteries that the soul resides' 

I omit, for I am in haste to finish, a host of 
anatomical errors which Servetus joined to his 
confused reasonings, and which besides are only 
the anatomical and physiological errors of the 
times in which he lived, such for instance as the 
brain being without any peculiar fiinctioii bat only 
serving as p 

the animal n 

nation of t d h 

of vessels ; h m 

municate w n tebyh m'ef 



(1) Itemm 
tenuatur, ela 
eapUlEiribus a 

(2) Ex bin 

experB, sed es 
paotur, et ous 

(3) Visa il 
arte rise dtoa,n 
originom nerT 
dam genus 
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cast a rapid glance at the long reiga of spirits m 
physiology. 

The spirits played in ancient physiology the 
same part which is filled now by properiies, or 
rather the forces. Henco their great importance. 
Galen explained everything by means of the 
spirits; and, as we liave seen, he gave three 
species of them, natural, vital and animal. 

So much for antiquity. Reckoning from the 
revival of letters, Galen's three kinds of spirits 
were revived and existed up to the time of Descar- 
tes. When Descartes came he took a fancy for 
the animal spirits and rejected the others. 

I have already quoted this paragraph from 
Eordeu; "The ancients admitted three kinds of 
splits, it IS not easy to understand by what 
fatality the natuia! and the vital hare been unable 
to mamt'un themselves and have succumbed, 
vthile the animal have survived."' I have already 
responded thit Eotdeu had not paid attention, [and 
that nothing is easier to understand. The natural 
and vital spiiits gave way because Descartes 
excluded them , the animal spirits remained be- 
cause Descartes adopted them. And it is always 
thus. It is the writer who makes the fortune of 

the powerful renovater of ideas, but 

(!) Bech. nnat. sar la position dea glaudea et leur ac- 
tion. 2 3i. 
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■who borrowed nevertheless, a great deal from the 
ancients, combined the theory of the spirits, which 
he took from Galen, with the circulation of the 
Uood which Harvey had just discovered, lie was 
the first Frenchman who fully understood and 
clearly described this great phenomenon. 

"All those," says, Descanes, "whom the au- 
thority of the ancients has not entirely blinded, 
and who have been willing to open their eyes for 
the examination of the doctrines of Harvey touch- 
ing the circulation of the blood, do not doubt that 
all the veins and the arteries of the body are only 
channels through which the blood runs unceas- 
ingly, taking its course from the right cavity 
of tlae heart by the arterial vein, the branches of 
which are distributed throughout the lungs, and 
joined to those of the venous artery, through 
which it passes from the lung into the left side of 
the heart; then, from there it goes into the grand 
artery of which tte branches, scattered throughout 
the body, are united to the branches of the vena 
cava, which return the same hlood to the same 
right cavity of the heart. "^ 

The complete phenomena of the circulation of 
the blood, both general and pulmonary, could not 
be more completely or more briefly described. 

But on the other hand, this is how Descartes 

(1) Les passioni de I'hne : Ire parfie, art. 7. 

12 
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came to conceive of the animal spirits and to form 
his idea in regard to their action in the organs. 

"It 13 known," he says, "that all the move- 
ments of the muaclea, as well as all the senses, 
depend upon the nerves, which are like little 
threads or little tnbes coming from the brain, 
and like it, containing a certain gas or air, very 

snbtile, called the ammtt? spirits."^ . 

The most subtile parts of the blood form the 
animal spirits; and they have no need of receiv- 
ing for this purpose, any other change in the 
brain, but are only separated trom other and 
less-refined parts of the blood ; for what I call 
here spirits are only bodies, and have no peculiar 
properties except that they are extremely small, 
and they move very quickly like the sparks of fire 
from a torch, and in such a manner that fchey do 
not stop anywhere, but as fast as some enter the 
cavities of the brain others come out through the 
pores of its substance, which pores conduct them 
into the nerves, and from them they pass into the 
muscles, by which means the body is moved in all 
the diverse manners of which it is capable of 
being moved." ^ 

What was especially valuable to Descartes in 
these animal spirits, was that they permitted him 

(1) Les^assiom ds W'nc; Ire parlie, art. 7. 

(2) Ibid, art. 10. 
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to explain a\\ tbe actions of the body without any 
assistance from the soul; the great and final object 
of his beitutiful philosophy. 

" All the movements which we make," he con- 
tinues, "without our will causing them, as it often 
happens that we walk, or eat, or indeed perform 
any of tbe actions common to us and to the beasts, 
depend only on the conformation of our members 
and on the course which the spirits, escited by the 
heat of the heart, follow naturally in the brain, in 
the nerves, and in the muscles; in the same manner 
aa the movement of a watch is produced by the 
force of its spring and the figure of its wheels." ^ 

Thus Descartes accounted, by the course of the 
spirits alone, for all the fuuctions of the body ; and 
that being done he ai-rived at this principal conclu- 
sion, viz: "there remains nothing in us which we 
shoald attribute to the soul, except our thoughts,"^ 

After the first Descartes the philosopher who 
made the most use of the spirits, is one who may 
be called the second Descartes, Malebranche. 

Malebranehe commences one of his chapters 
thus: "Every one knows that the animal spirits 
are only the most subtile and most agitated parts of 
the blood, which are produced principally by fer- 
mentation and by the violent movement of the mus- 
cles which compose the heart, that these spirits are 

(1) Lesj^assioni deSime: Ire partie, art. 16, 

(2) Ibid., art. IT. 
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contlucted by the arteries with the rest of the 
blood, aa far as the brain "' 

Malebranehe conducted the spirits intrepidly, aa 
■we see, to the brain; but, having arrived there, 
how arc they separated from that organ? He ad- 
mitted with good grace that he knew nothing about 
it. "They are separated from it," he says, "by 
some parts destined for that purpose, which are 
not yet known." Ho explains in another place 
the difference which he considers to exist between 
the animal spirils and the brain. " There is this 
difference between the anima! spirits and the sub- 
stance of the brain, the spirits are very restless 
and very fluid, and the substance of the brain has 
some solidity and consistence, so that the spirits 
divide into small parties and disperse in a few 
hours by transpiring through the pores of the ves- 
sels which contain them, and often others come in 
their place which aie not at all simdai to them "^ 
And Malebianche says, that fiom this change of 
spirits arise oui charges in humor or temjiei ac- 
cording to the difftient kinds of ^ood and dunk 
we have used ' 

" Wine !s so spirituous thit it is almost wholly 
formed into animal ipirit'!, but spuito which are 
libertine, and will not bubmit themselves luidily 

(1) Ds la Secherahe de la verite, 1st part of book ij,, ohap, ii , 
(a) Ibid., liv. ii., chap. yI. 
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to the orders of the will, because of their eubtility 
and their excessive agitation. Thus, in the most 
strong and vigorous men it produces more and 
greater changes in the imagination and in all parts 
of the body than food, or than any other beverage. 
It trips up one's heels, as Plautus says ; and pro- 
duces in the mind effects which arc not so advan- 
tageous as those which .Horace describes in the 
lines commencing — 

' Quid not! ebrietaa designat.' i 

The great Bossuet, of whom it can scarcely be 
said that he followed any one in any department 
of knowledge, nevertheless adopted the ideas of 
Descartes in philosophy: he says, "the spirits, 
carried into the muscles by the nerves distributed 
through the members cause the progressive move- 
ments '"' Again, "the spirits are the most 

lively and most agitated part of the blood, and set 
in action all the members."^ "As soon as the 
spirits are lacking the springs fail for want of a 
prime mover."* "The passions," he says finally, 
"regarding them solely in the body, seem to be 
nothing but an extraordinary agitation of tho 

(1) Pe la Reelierche de la Verile, liv. ii., ohap. ii. 

(2) De la Connaissance de Dku el de soi-meme, cliap. ii,, J 0. 

(3) Ibid., I 9. 

(4) Ibid., I 12. 
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spirits, occasioneil by certain objects wliicli we 
must flee or pursue, etc., etc."' 

Malebranehe died in 1715; Fontenelle in 1757, 
and with the latter the last superior representative 
of Caj-tesianism. With Cartesianism fell the animal 
spirits. 

In 1742, a young man full of spirit, full of fire, 
full of ambition, and having all the siudacity of 
youth, sustained a thesis at the school of Mont- 
pelier, in which he arraigned the spirits, attacked 
them rudely and violently, and what ifl worse, for 
all must be told, he ridiculed them. 

"Might not an unprejudiced man," he says, 
"who would give himself the trouble to examine, 
be able to prove tha,t the existence of any one of 
these three kinds of spirits — thia (ripod, or if you 
will, this triumvirate of ancient physiology — is but 
poorly established. As to the manner in which 
the moderns sustain them, we are struck, first, by 
the prodigious number of forms which are given to 
them; some say they are air, others that thoy are 
fire, or water, or lymph; they are said to be aeid, 
sulphurous, active, passive ; two or three species of 
them are given which flow in the same nerves; 
finally they have received all kinds of figure, even 
to that of eddies or whirlpools, or Utth balloons with 
springs, [petits ballons d ressort) to use the terms of 

(1) De la 
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M, Lieutaud, who is aa well persuaded of the exist- 
ence of these 'ballons' as ho is of the structure 
which he supposes the braia to have. Let ua add, 
he continues, and always very ingeniously and very 
judiciously, "let us add that those who admit the 
existence of the spirits are as much embarrassed 
to explain the functions of the nerves as those who 
do not believe in them. Are we any farther ad- 
vanced after following the infinite details of Boer- 
hacve and his commentators upon this question? 
Would it not be better to abandon it once for all, 
and place it among those tiresome questions with 
which the ancients commenced their physiologies? 
Shall we never profit by the errors of those who 
have preceded us?" 

This is the way in which the young Bordeu, then 
scarcely twenty years old,^ treated the spirits, and 
such is the fortune of the most beautiful doctrines 
of philosophy. These same spirits, so deeply re- 
vered by ail the ancients, and in modern times by 
such men as Descartes, Bossuet, and Malehranche, 
end by becoming the convenient subject for the 
familiar pleasantries of a sehool-hoy. 

(1) He HM, in truth, just twenty, having been born in 1722, 
and he presented hia thesis in 1742, Disserta^o physiolagiea de 
sensu generics coniaderato \ but lifl was thirtj when he published, 
in lT<i2, his EeBlieTches analomigue sUT la poiilion des glandes et 
3UT ieiir sction; an asoellent and much better matured work, 
in which he reproduced his criticism of the spirits, and from 
which I have takea the passages just quoted. 
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After Bordeu came Bartliez. Physiology was as- 
suming a new aspect. Bartliez, a metaphysician of 
a superior order, was tlie first who in physiology 
formed a clear conception of the forces, I mean of 
forces arising from the facts, or as he well-called 
them experimental causes:^ "We can give," he 
says, "to these general causes (of the phenomena 
of life,) which I call experimental, and which are 
only known by their laws which experiment teaches, 
the synonymous and equally indeterminate names of 
principles, powers, forces, faculties, etc." "Good 
method in philosophizing in the science of man re- 
quires that there should be referred to a single 
principle of life in the human body the vital forces 
which reside in each organ, and which cause its 
functions, as well general, such as sensibility, nu- 
trition, etc., as special, such as digestion, menstrua- 
tion, etc."^ 

Meanwhile the true idea of the experimental 
cause, or principle, or force in physiology was not 
yet fully developed, Barthea rightly called forces 
tho cause of the functions; he was right in his at- 
tempt to connect all the secondary forces to one 
primary, which is the general vital force ; but be 
was wrong to make this general and common force 

(1) JVtMw. dem. de la Sc. dc I'homme, Paris, 1800 ; t. i., Disc, 
j)Telim. 

(2) Ibid. 
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of life an individual being, abstracted and detached 
from the organs; and he was still farther wrong 
in believing himself able to explain any particular 
phenomenon whatever by pronouncing the -vvorda 
vital principle, and referring ita origin to that, for 
being necessarily involved in all, the vital princi- 
ple could not serve as an explanation for any 
single one. 

The true problem is to arrive at the particular 
force of each particular phenomenon; at the prop- 
erty or peculiar faculty which causes it. This has 
been the aim of all physiologists since Haller. 
Since, by his beautiful experiments, Haller local- 
ized irritability in the muscles and sensibility in 
the nerves, the way for great discoveries and cer- 
tain advances in physiology has been open, for all 
physiology is, I ivould say, in the precise localiza- 
tion of each given vital force in a distinct organic 
element. 

As to the word spirits, (for, as soon as the true 
name of the causes was found, it has been only a 
word,) excluded from science by the railleries of 
Bordeu, by the high metaphysics of Barthez, and 
by the positive researches of Haller, it has ap- 
peared no more. 

Toward the end of the oightoonth century, in 
1779, I find it again employed, and perhaps it is 
the last time it has been used, in a fine page 
of Buffon's, but it is in a very general sense, and it 
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retains scarcely anything of its primitive and tech- 
nical meaning. BufFon says, in regard to the inde- 
fatigable activity of the smallest birds: "The most 
substantial nourishment is necessary to support the 
prodigious vivacity of the humming-bird, compared 
with its extreme smallness; it may wcil need a 
supply of organic molecules to sustain so much 
strength in such delicate organs, and maintain the 
expenditure of spirits necessary for such perpetual 
and rapid movements."^ 

(1) Ilisloire iZes uiseatix-mouekes. 
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The Letters of Guj-Patiii reveal to us a very 
curious epoch in the history of the ^Faculty of 
Medicine of Paris, and even in that of the science 
itself. I reckon three grand eras in medicine since 
tlio revival of letters : the Arabian, the Greek 
and Latin, and the modern, which commences 
with the discovery of the circulation of the hiood. 

The era which Guy-Patin pictures for us is the 
second of these three divisions, the Greek and 
Latin epoch, which may be called the erudite 
period of French medicine. The yoke of tlio 
Arabians had been thrown of; Hippocrates, Aris- 
totle, Galen, those masters of ancient learning, 
were studied with enthusiasm, and everything 
modern was despised — the circulation of the blood, 
the lymphatics, chemistry, and everything else- 

Guy-Patin was, par excellence, the man of this 
period:' he combatted the Arabians; he denounced 

(!) Although coming a little later. The discoTerj of tho 
circulation df the blood datea between 1619 and 1628, and 
the first letters of Guj-Patla ware ivrltten in IBSO. Ho 
belonged bj hie birlh to tho third epoch, and by hia doctrines 
to the second. 
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tho moderns, ho was fanatically devoted to Hippo- 
crates and Galen ; lie would receive neither the 
circalation of the blood nor chemistry, which cer- 
tainly are not to he found in Galen or in Hippo- 
crates; finally, to these medical prejudices he 
added two others, he hated antimony because it 
was the gift of the chemists and cinchona hecause 
it was introduced by the Jesuits. 

The best work of the period under examination, 
the age of Guy-Patin, of Riolan, of Baillou and of 
Femel, was the simplification of medicine and par- 
ticularly of therapeutics. The therapeutics of tho 
Arabians was a chaos. The Greeks did not use 
enough remedies — the Arabians multiplied them 
without limit. There was everything in their 
therapeia: alchemy, and astrology, while occult 
qualities predominated. A certain boldness of 
spirit was necessary to clear science of these false 
surroundings, Fernel, the first physician of his 
time, still believed in astrology.^ We must pay 
great attention, ho says, to astrological observa- 
tions : Astrologiea eiiam ohservatio ut non parum 
effieax tenenda.^ We read in Guy de Chauliac 

(1) He at least commencad bj believing iti he rogretted 
afterwards the time employed in it See his biography by 
Plancy ; Joaiinis Fernelii, Ambiani, GaUiaru'/a archiairi, uni- 
., Genevce, 1680. 
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that the figure of a lion imprinted in gold, cured 
pains in the loins.' 

Guy-Patin admired Fernel ; he called him, and 
■with justice, a great man : " I esteem him as the 
wisest and moat polished of the moderns ;"^ never- 
theless he did not join him in his belief in astrology 
and oeeidt qualities. 

"I do not believe," he says, "in occult qualities 
in medicine, whatever Fernel and others. may have 
said on the eahject, for their sayings are not all 
scripture truth. In fact, I believe in medicine 

only what X see Fernel was a great man, 

but, as he did not say everytliing, so 

also he has not said everything truly, in his 
writings ; and if the good man, who is too soon 
dead, to our great sorrow, had lived longer, he 
would undoubtedly have changed some things in 
his works, and especially upon this point."' 

He says elsewhere in regard to Jacques Ohar- 
pentier and his commentary on Alcinous: "He 

(1) Aatrue: Msmoira pour servir a I'bistaiTS de la FacuUe de 
medicine de Jfojiipcitor, Paris, 17(i7, p. 191. 

(2) Letlers de Ony-Patin, nonvelle edition augmentee de 
letters infiditeea, pr^o^d^es d'une Notice biograpliique, ao- 
ootnpagnCe de ramarquee soientlfiqiies, hiatorlques, et liter- 
alres, par RereillS-PariBs, 1846, I i, p. 10. 

(8) Ibid, t i, p. 9. 

[Tlie quotations from Giiy-Patin occurring hereafter are 
from hie "Letters." unlesa otbernise indicated. — Zi.] 
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there follows pnrtieularly tho guidance and the 
opinion of Fernel, who in these matters was a 
great Platonist, and who helieyed much moro than 
I do of demonomania." 

In truth, G-uy-Patin could scarcely be reproach- 
ed with heing too credulous. I speak, of course, 
only in regard to medicine, and I think that this 
sentence of Bayle applies well to him; "his creed 
was not burdened with many articles." ' 

His creed contained indeed so few articles that 
there were only two of them : Heeding and purg- 
ing ! All the rest, antimony, opium, tea, cinchona, 
etc., are rejected ; opium as a poison, tea as "an 
impertinent novelty of the ago," anUmoni/ hec&nse 
it was proscribed by the faculty, and cinchona, 
worse than all, because it was the Jesuit's pow- 
der ! ^ 

Of all the new remedies Guy-Patin was alone 
favorable to senna; but, in revenge, to that he 
■was entirely devoted. He says ; " senna works 
more miracles than all the drugs brought to us 
from the Indies." He added to senna, cassia, and 
the syrup of white roses; and that was his entire 
pharmacopeia. " So long as we have senna, cassia, 
and syrup of white roses, we can continue to de- 
liver Paris from the tyranny of the apothecaries." 

(1) Diet. hist, et triiique art. Guy-Patin. 

(2) Leilws, tt. i and U, 
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This man with a mind so active, so penetrating 
and so prompt, but at tbe same time so prejudiced, 
80 determined, and so self-wilied, imposed upon 
himself the task of simplifying the science of 
medicine, of rendering it easy and familiar ; ^ 
I make use of his own expressions. For he saw 
it everywhere disgraced by the superstitious prac- 
tices^ of the Arabians, by the covetousness of the 
apothecaries, and by the blind tenacity, of the 
chemical physicians of his time. He assisted 
Guenaut in his experiments with antimony, expe- 
riments which were often fatal, if we may beiieve 
Guy-Patin, or even the poet, which ia the same 
aa to say all the world. 

According to Guy-Patin antimony alone has 
killed more people than did the King of Sweden 
in Germany ; and everybody knows what the poet 
says: 
" On coDipterait pluWt combien dana un printemps 
Guenaut et I'antimoiiie ont fait mouvir de gens "3 

After this we need not be astonished at the war 
whieh Guy-Patin earried on against the Arabians, 
against antimony, and against apothecaries ; against 
the apotheoaries above all, for them in he could par- 

(1) "Je rends la pliEii-maoie la plus populaite qn'il ra' est 
possible." (T. i, p. 23,) 

(2) "It ia tlie Arabians who liave introduced into 
theae scrupulous and superBtLtioua observances." (I. 

(3) Boileaa : Satire, iv. 
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don nothing ; neither their AraUaniam, their ehem- 
igtry, their drugs, nor their pills? 

" He also spoke to me ot M. Moze, the apothe- 
cary, who esteems me highly as he says ; upon 
which I expressed my astonishment, in view of the 
fact that I had never done anything to make the 
apothecaries esteem me, that I had- never pre- 
scribed their hezoars, nor their cordial waters, 
neither theriaca, nor miihridate, neither the con- 
fection of hyacinth nor o£ alkemies, nor the powder 
of vipers, nor antimonial mne, nor pearls, nor 
precious stones, nor any other such Arabian follies; 
that I always preferred simple remedies which 
were neither dear nor rare, and that I made the 
science of medicine aa simple as I possibly could." 

" As to my dear enemies, the apothecaries," 
he says again, " they have complained to our 
faculty of my last thesis in which they are ridi- 
culed I spoke against their iezoars, 

their confection of alkermca, their iheriaque, and 

l\i^ir charges." "I leave this multitude 

of remedies to those who practice medicine for 
pomp and display, and who have an understanding 
with the apothecaries." ^ 

(I) Letters, i. iii, p. 641. " The apolheoaries are enraged 
ftgitinst those physicians who, to prevent Oieir tyranny, pre- 
soribe in Fcench and make their own ramediea : cassia, senna, 
syrup of peach flowers, of white roses, and of ohicorj with 
rhubarb, suffioe Cor nearly everything. I have never seen, a 
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Tlias then even in his most lively pleasantries 
at the expense of his "dear enemies the apothe- 
caries," Guy-Patin never forgot the object he had 
in view, the philosophic and elevated idea of 
simplifying medicine. " For myself, I agree with 
MM. les Pietres, who5e motto is — ad bene meden- 
dum, quam paue>z,sed selecta et bene probata reme- 
dia." "The grand Clianeellor of England, Lord 
Bacon, has wisely said that muUitudo remediorum 
estJUia ignorantice." 

But by constantly laboring to impress this view he 
exaggerated its importance ; his only remedies, as I 
just now said, were cathartics and phlebotomy, and 
by a sort of compensation, upon his side, he abused 
them. 

Let us commence with the latter. He ordered 
bleoding at every period of life, in infancy as well 
as old age;^ he bled a patient thirty-two titnes 
during one illness ; he caused himself to be bled 
seven times for a cold ; he bled his mother-in-law 
■who was eighty-years of age, four times; he or- 

diaense curable at all, which oould not bo cured without anti- 
mony, allbough sometimes for the benefit of the most bigcted, 
I make nse of our confections seammoiUes Bueli as diaplienic, 
diapTUii sotutif, diaeaTthims, (Upailium; but we muat watch 
closely and not take martre pour retard. ' 

(1) " We cure our patients who are past eiglity by bleeding, 
and Me deplete as happily infants of two and three months 
of age." (t. ii, p. 4 IS.) 
13 
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dered bleeding for an infant three days old; he 
caused his oiin wife to be bled eight times in the 
veins of the arm, and afterward bled her in those 
of the foot; she recovered, and he exckimed: 
" Vive ! the happy method of Galen, and the fino 
verse of Joachim de Bellaj : 



Now for cathartics. There is first a patient 
"who has been purged thirty-two times every other 
day;" there is another who has been bled, in all, 
aeventy-iwo times, and purged forty; again, it is 
the doctrine of Gtalen and Hippocrates "to purge 
every day, — quolidie licet furgare" on condition, 
however, that senna is used ; senna and phlebotomy 
are the whole of medicine,' 

"We cure more patients," says Guy-Patin, "with 
a good lancet and a pound of senna, than the Ara- 
bians could with all their syrups and their opiates;" 
and his patients died, (for certainly all did not 

(I) [Moliera must Iihtb had him in mind wten writiag his 
burlesque of the examination of an aspirant for a degree by 
tlie Faculty of Medicine in " Le Malade imoi/inaire." To all 
questions in regard to the treatment of any disease the candi- 
date duly responds 

"Cljat*riiiindoiiarB 
Poatpa sdgnRi-e 

And if Hub does not prove successful, tlie oniy course is to 

'I EeBeigna™, tepurEare et reclyMeriaavel" —!>■.] 
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,) like those of the phjaician described hy 
Boileau : 

"L'un. meurt Tide cle sang, 1' autre plein de sens I" ' 

Guj-Patin started with the excellent principle 
of simplifying medicine and he ended hy reducing 
it to bleeding and senna. A physician of our day, 
as resolute and as bold as Giiy-Patin has reduced 
it to leeches and gum-water. In everything human 
there ia some evil ; in reform it is exaggeration. 

It must not be thought, however, that Guy-Patin 
was always as unreasonable as in the extracts here 
given. No one had better sense, or was clearer 
and more judicious than he was at times. A wiser, 
better and more complete judgment upon the com- 
parative merits of Greek and Arabian medicine has 
never been rendered than that which follows: 

"As to the Arabians, I will tell you what I 
think ; in regard to their doctrines, all they had 
valuable was taken from the Greeks ; in regard to 
their remedies, they lived in a time when they 
could have had better ones than existed in the days 
of Hippocrates; but they abused them, and intro- 
duced that miserable arabesque pharmacy with a 
multitude of useless and auperfiuous drugs. The 
great abuse of medicine comes from a plurality of 
useless remedies and these caused blood-letting to 
be too much neglected. The Arabians are the 
(1) Artpoeiique, chant, ir. 
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cause of both Mesuc haa too mueh credit in 

the world But we should be very wrong to 

abandon and give up good remedies "which have 
been in use from the time of the Arabians, in order 
to return to those of the days of Hippocrates which 

are far less valuable It is the doctrine of 

indicationa which has made the physician what 
he is; and for this we are entirely indebted to the 
Greeks." 

In spite of his admiration of Hippocrates ho 
admitted that there was one passage of that 
great man's works which, being misunderstood, 
" had cut the throat, and cost the life of more than 
fifty thousand persons." He says elsewhere, "It 
is a fine aphorism, but it should not be abused; 
our patients have nothing to do with our scholastic 
disputes." 

Finally, even antimony obtains from him in 
calmer moments more circumspect remarks. "If 
any one is to make use of this remedy, which in its 
nature is so pernicious and so extremely dangerous, 
he should be a good theoretical and practical physi- 
cian and very judicious, neither ignorant nor reck- 
less ; it is not a proper drug for the rattle-headed." 

Nothing could be more judicious. New remedies, 
when they are energetic, demand a judicious and 
experienced phj/sician. We should study them, 
watch them and follow them; not reject and pro- 
scribe them nor condemn them by decrees of the 
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Faeuliy} In what condition should we have been 
now had our predecessors followed Guy-Patin and 
the Faculty? Wo should not have had antimony, 
opium, or cinchona ; we should have known nothing 
of the circulation of the blood, the lymphatic ves- 
sels, the receptaculum chyli, and many other things ; 
we should have been without both chemistry and 
physiology, the two sciences which have given ua 
modern medicine. How could tho dean of the 
faculty of medicine of Paris, a professor of tho 
College of France, for Guy-Patin filled both these 
offices, how, we ask, could he write such words aa 
the following, while standing side by side with the 
great Englishman, Harvey, who discovered the cir- 
culation of the blood, and the greatest of French- 
men, Descartes, who proclaimed it? 

" If M. Duryer knows only how to tell false- 
hoods and tho circulation of the blood, he knows 
only two things, of which I heartily hate the first 
and care very little about the second. If he re- 
turns I will teach him more important things in 
medicine than tho pretended circulation."^ 

(1) There were two decrees of tlieFaouUy against antimony, 
[A sketcb of tlie celebrated coutest between the Galenical 

and oliemical phyaieianB, -and a notice of the decrees and 
counter decrees in regard to antimony will be found in tlie 
"Revolutionary History of the Materia Medics," in Paris' 
Pharmacology .— - rr.] 

(2) Leiires, t. i., p. 513. The pretended cireulaiion .'— Moliere 
couid not do better. " But that which pleases me in him above 
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Pecquet was at Paris with Guj-Patm; perhaps 
he prescribed antimony; however, he discovered 
the reservoir of the chyle, the last fact which com- 
pleted the new theory of the circulation of the 
blood, and Guy-Patin contented himself with say- 
ing : " The whole discovery of Pecquet is a novelty 
which I am quite ready to believe when it shall 
have been demonstrated, and when it proves of 
convenience and utility in morborum curatione; 
quo exeepto I will have nothing to do with it." 

I hasten to leave this puerile language and these 
culpable prejudices of Guy-Patin, and return to 
what ho did more illustrious and more worthy our 
attention. He was truly a wise and learned man; 
full of Greek and Latin knowledge, a man of belles- 
lettree; he said himself, "learning and good sense 
are all." 

He says, " I love only Galen and Hippocrates ; 
I esteem Femel, Duret, HoUier, Heurnius ; our 
good friend Gaspard Hoffman does not displease 
me at all, propter suam bremloquentiam and for 
his criticism; cceteris lubens ahatineo. I employ 
what spare time I have better elsewhere; the ma- 

eTerything else, and in which he follows my eiample, is that 
he follows blindly the opinioQB of our seniors, and tliat be has 
neyer niahed to understand nor has he eiamined the reasons 
and experiments in fayor of the pretended discoveries of our 
times in regard to the circulation of the blood, and other doo- 
trines of the same class." — (Moliere. Le Malade imayimitrf.) 
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jority of modera autliora contain nothing hut repe- 
titions," 

He employed better " clsewliere " his spare time ; 
and it is easy to divine what he meant by "else- 
where." 

"I am guilty of no dissipation except in my 
study with my books. The late M. Pietre, an in- 
comparable man in goodness as well as in science, 
was accustomed to say that he was guilty of dissi- 
pation only in reading Cicero and Seneca, but that 
he easily brought himself back again to duty by 
the perusal of Galen and Pcrnel." 

This trait is charming. He had that elevated 
mind in which the love of letters is a passion. He 
wished to go to Germany to see his friend Hoff- 
man: he went to Basle "to see there the tomh of 
the great Erasmus." He visited the tombs of the 
kings at St. Denis: "some tears escaped me before 
the monument of that great and good king Francis 
I., who founded our college of roya! professors; I 
roust confess my weakness to you, I even kissed it, 
and that of hia father-inslaw Louis XII., the father 
of his people, and the boat king we have ever had 
in France." He brought his two sons to the tomb 
of Fernel. " One hundred and two years ago to- 
day, the sixteenth of April, died J. Fernel, a great 
and illustrious man, of whom the memory will last 
as long as the world,.aM( saltern quamdiu honos 
habehitur bonis litteris; he is interred in St. Jac- 
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ques-dfl-la-Boucharie, near here. I often take my 
two sons there and exhort them to become like 
him." He esteemed Fernel so highly that he 
would frefer to he descended from him than to he 
hing. "I am delighted that you love our kernel 
BO well ; he is one of my saints, with Galen and 
the late M, Pietro. I should esteem it a greater 
glory to bo descended from Fernel than to be king 
of Scotland, or a relation of the emperor of Con- 
stantinople. Fernel was good, wise and learned." 

He had the gift of writing and relating good 
stories: "Yesterday about two o'clock, in the wood 
of Vincennes, four of his physicians, (Mazarin's), 
viz: Guenaut, Valot, Bayer, and Beda, altercated, 
and could not agree about the disease of which a 
patient was dying. Bayer said the apleen was 
mortified; Gainaut said it was the liver; Valot 
said it was the lungs, and there was water in the 
chest ; and Beda maintained that it was an abscess 
of the mesentery, and that the pus had been dis- 
charged, he had seen it ia the stools; and in this 
case he had seen what none of the others saw! — 
Are they not skillful men!" 

Moliere could not have omitted such a comic 
scene,' nor St. Simon, the eloquent St. Simon, the 

(1) "The pby si dan B debated below oa usual, and did not 
fail to disagreo, some saying that the disease arose from the 
brain, aome from the intestines, some from the spleen, some 
from the liver,"- — (Xc Mededn malgri lui.) 
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following striking passage among many others : 
"We live in Paris aa Juvenal says of Rome: hie 
vivimus amhttiosd pauperpate, etc. I see nothing 
but vanity, misery and avarice, imposture and ras- 
cality. God has reserved us for a knavish and 
dangerous age; it will soon be of great conse- 
quence to he an honest man, so much has corrup- 
tion been increased among all sorts of people for 
forty years past, by war, by two cardinals, who 
have been two great tyrants, and by the reign 
of partisans, who have devoured and exhausted 
France." 

His mind presented many analogies with the 
mind of Eabelais, of Bayle and of Voltaire; he 
called Juvenal his dear friend; he painted Tacitus 
"that maBter man" in a remarkable manner: 
" Cornelius Tacitus, who was a breviary of State, 
and the premier, or grand master of the secrets of 
the cabinet, and whom even M. de Eaiaac haa 
somewhere called the ancient original of modern 
finesse. Cardinal Richelieu read and practiced 
Tacitus closely ; he was also a tei-rible man. Ma- 
chiavelli is another instructor for such ministers of 
state, hut he is only a diminutive Tacitus." 

(Le Sage also givea a similar ridiouloua scene in chap. iii. 
of Book iv. of Gil Bias, in ivhloli two of the '-most eoiment 
piiyaieians of Madrid" could not agrea as to whcthor tho 
humors Bhoiild be purged off before being conoocted oc not, 
and as to what Hippocrates taught on the subject.— 2V.j 
U 
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Finally, he had nohle and virtuous friends. That 
society, which he dreamed for another world, he 
chose for himself in this ; " Socrates and another 
philosopher consoled themselves in dying that they 
■would see in the other world honest men, philoso- 
phers, poets and physicians. I am of the same 
sentiment. If I can there meet Ciecro, Virgii, 
Aristotle, Plato, Juvenal, Horace, Galen, Fernel, 
Simon and Nicolas Pietre, Morean and Riolan, I 
shall not be in bad company; there is something 
in that to console me." 

His friends were the learned Naude, Gassendi, 
Lamoignon, whose names it is sufficient to men- 
tion, and this same Biolan and Pietre whom he 
hoped to meet hereafter. "Monsieur, the iirst 
president, sends for me Bometimes to dine with 
him ; he makes grand cheer for me ; but his hearty 
reception is worth more than all the rest. I have 
promised to dino with him every Sunday of this 
Lent, and after that we will make other arrange- 
ments according to the season. It is pleasant to 
Tisit him for he is the most learned of the long robe 
in France. He is very acute and very civil, and 
says, smiling, that we must not speak evil of tho 
Jesuits and the monks, but he is delighted when a 
hon mot escapes me against them." 

How full of interest aro all these details now ! . 
"I supped lately with M. the premier president, 
who sent to invite me in the morning. He com- 
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I because I did not call to see tim, said 
that I ought sometimes to come and entertain him, 
and that I ought to have pit;y upon him on acconnt 
of the difficulties he had in the administration of 
his office After supper we entertained our- 
selves by the fireside. Among other things he 
told me I ought to he very happy, since having 
visited my patients I had only to pass my time 
with my hooka; that, for him, his office was killing 
him, and he thought himself far more unfortunate 
than M. Patin. In truth, great dignities are 
charges, which like hand-cuffs and fetters deprive 
«3 of our liberty and make us the slaves of all the 
world. This public office obliges him to give' au- 
dience to every one, takes a,way from him the 
means and the leisure for diverting himself with 
study which he naturally loves, and obliges him to 
rise every palace day at four o'clock in the morn- 
ing; yet nevertheless, and notwithstanding all his 
complaints, it is a very fine and a very important 

dignity." 

What s. fine quaint style, how expressive, pre- 
cise, and bow well-marked by all the shades of life ! 
And on the other hand, what a picture of this first 
president, who gets up at four o'clock in the morn- 
ing, who has not leisure to divert himself with study, 
who says we must not spealc evil of the Jesuits, and 
who is delighted when others do it ! All this is 
life-like. 
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I have said nothing yet of the character of Guy- 
Patin, and perhaps it is not necessary that I should. 
The friendship of the chief magistrate, and such an 
one as Lamoignon, ia an index of this character, 
"We have seen, too, the style of his writing. One 
of the qualities the most strongly marked of this 
style is the evidence it gives of the honest man. 

I have just thrown a rapid glance upon Guy- 
Patin and his age; the age and the man both de- 
mand a closer examination, and this must be the 
object of another chapter- 
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GUY-PATIN AHD THE FACULTY OF PATilS. 

Wb have had until now only the exterior history 
of the Faculty of Medicine of Paris. Guy-Patin 
gives us its internal history. He exposes to us the 
hidden springs which moved thia great body. He 
knows all its secrets, and beeps none of thcLU. 
He tells 113 all because he does not know he is 
speaking for our benefit, and his account is the 
more reliable because he little thought he was 
writing history. 

No one has better informed us in regard to the 
usages, or to apeak like him, the ceremomee^ of the 
Faculty. Let us commence with the most impor- 
tant act of this body, the election of duan. Guy- 
Patin was dean once, and three times his name 
remained in the hat. This is his account of the 
manner in which the affair was conducted : 

"All the Faculty being assembled, the dean who 
is about to retire from office thanks the company 
for the honor which has been conferred upon him, 

(1) "All these cereraonieB are Tery ancient and are re- 
ligiously obsetveii, out of respeot for thoic autiquity." — [T. ii., 
p. 666.) 
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and requests them to elect another to fill hia place; 
the names of all the doctors present, for no ab- 
sentee can be elected, are on the table on as many 
ballots; the first half, from above downward, are 
then placed in a hat, and this is called the grand 
hand. There are now one hundred and twelve 
members and the grand banc then consists of tho 
first fifty-six. When these ballots have been well 
shaken and mixed in the hat by the ancient, or 
senior, of the company,^ which is at present M. 
Biolan, the retiring dean draws out three, one after 
the other; and two names are also immediately 
drawn from the petit hano. Here are five doctors 
neither of whom can at this time bo dean, but they 
are the electors, who, after having publicly taken an 
oath of fidelity, are shut in tho chapel where they 
choose three members from the fellows present 
whom they judge worthy of the ofiioe — two being 
chosen from the grand Sane and one from the petit 
banc; thoso three names are then placed in the 
hat by the ancient, and the dean, with widely ex- 
tended arm draws one out, and the member whose 
name is drawn is the dean elect." 

After the dean came the doctors-regent. They 
were elected in the same manner. And after these 

(1) Vaneien de la compagnie ou l^aneien ntaiire. " The oldest 
daclOT of the oompan; is called the masiec and oau not be 
termed dean; this bsiug deaied bim by a decree of the 
ootttt."— (T. ii., p. 666.) 
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followed the doctors, and for these the examina- 
tions were very numerous ; there were aome for the 
baccalaureate, for the license, and for the degree. 
There were theses of all kinds, the quodlibetiares, 
the cardinal, etc. They knew how to be severe, 
at least in the days of which I am speaking. 

"Saturday, March 20th, we have passed ten 
bachelors who are about to commence their courso 
of two years ; we have also sent back two in order 
that they may amend and study better for the 
future; unless they do so witliin that period of 
time, they will fail of their duty, and we shall ex- 
pel them from our schools as indolent. and unworthy 
of our privileges." 

I remark the two years of perpetual disputation; 
our two years of clinical instruction are assuredly 
much better spent, and yet we should exaggerate 
nothing; these practiced debaters often became 
admirable men of science. Says Riolan: "When 
the king, Henry the Great, wished to prove the 
falsehoods in the books of M. Pies sis- Morn ay in 
regard to religion, which the Bishop of Evreux, 
since Cardinal du Perron, promised to point out 
and verify, as ho did, a learned physician of our 
school, named Martin, was chosen to oppose Ca- 
saubon who was held the most learned man of the 
age, after Joseph Scaliger -who lived in Holland." ' 

(1) Oa,Tiea,ass recherches lur lei eeoles en medtdnf de I'aris et de 
Xoalpellier. Pafis, 1Q51, p. 31.) 
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It was by their science, their emdition and ttioir 
literary attainments tliat the Pernels, the Holliers, 
the Durets, and the two Riolans, father and son, 
elevated, ennobled, emancipated, if I may so speak, 
the science of medicine. It is their glory and it 
will be eternal. Medicine will neyer forget that 
to them she owes her lustre. 

I return to the Faculty, Its intimate structure 
is plain enough. This body governed itself and 
recruited itself as it had formed itself, "Our 
school," sajs Biolan, "had for founders neither 
the kings of Trance nor the city of Paris from 
whom it has never received any assistance in 
money. It was founded and has been maintained 
at the expense of individual physicians, who have 
contributed to build it, to endow it, cto."^ 

The corps medical of Paris, taken in itself, was 
a little republic, a true republic, which had the 
doctors for citizens, the Faculty for a senate and 
the Dean for a chief. This chief was only elected 
for two years, but during that time he had a real 
authority. "He is," says Guy-Patin, "the master 
of the bachelors who are in their pupilage, he 
directs the discipline of the school, he keeps our 
registers which extend back more than five hun- 
dred years, he has the two seals of the Faculty, he 
receives our revenue and renders us an account of 

(1) Ourkuse) Techerclies, etc., p. 23. 
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it, he signs and approves all the theses, he causes 
the doctors to preside according to their rank, he 
calls the Faculty together -whenever he pleases, 
and without his consent it can not assemble except 
under a decree from the court which it is necessary 
to obtain ; with the four examiners he conducts the 
rigorous examinations of a week's duration, he ia 
one of the three deans who govern the University 
with the rector and is one of those who elect that 
officer; he has double the revenue of the others 
and that amounts sometimes to a very considerable 
sum; he has great responsibilities, much honor, 
and a large amount of business ; he conducts the 
legal proceedings of the Faculty and speaks even 
in the grand chamber before the advocate gen- 
eral."^ 

Our little republic had within it all the good and 
all the evil of great ones. Its individual members 
were passionately devoted to the glory of the corps, 
and this was the good ; but every moment saw tho 
formation of parties, divisions, cabals and factions, 
and this was the evil. Often one party condemned 
the other ; sometimes even expelled them. In 1651, 
Guenaut, Beda and Cornuti, who had allowed them- 
selves to he carried away by antimony,^ were con- 
demned by the Faculty: "this made them return 

(1) Letlrei de Gai'Paiin, t. ii., p. CSS, 

(2) ExpresEiion of Gui-Fatiu, 
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to their duty," says Guy-Patin, " and if hereafter 
they are wanting, we shall not be; the law and tho 
efBeacy of the decree will he applied to them so 
efficaciously, that they will remain exiled." ' Often 
one party reversed what the other had done. In 
15C6, one party obtained the issue of a decree 
against antimony,^ and in 1666, just a century 
later, another party passed a directly contrary 
decree in favor of the remedy. 

"When we see the Faculty thus founding itself, 
maintaining itself, endowing itself, and owing 
everything to its members and nothing to the 
state, one can well understand that independence 
which was so peculiar to it, of which it was so jeal- 
ous, and which the state always respected. Our 
tings treated with the Faculty. Louis XI. wished 
to have a manuscript of Bhazes copied, which the 
Faculty owned; but the Faculty would not lend 
the manuscript to tho royal applicant until he had 
deposited security.' Kichelieu exerted bis influ- 
ence in favor of the admission to the doctorate of 
the sons of the gasetter Kenaudot, a man most 
violently hated by the Faculty; he persisted, the 
Faculty resisted, and Richelieu was obliged to 
abandon his point. "AH individual men die," says 
Guy-Patin proudly, "but companies never die. 

(1) LettTes de Gui-Patin, t, ii,, p. 587. 

(2) Tliore was another decree against antimony, in 1615. 
(8) X. ii p. 87. Hole of M. ReyeUl^-Pariee. 
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The most powerful man in Europe for a hundred 
years, except crowned heads, was Cardinal Hiche- 
lieu. He made the whole earth tremhle; he made 
Rome itself fear him ; he shook the King of Spain 
on his throne; nevertheless he "waa not able to 
make our company receive the two sons of the 
gazetier, who were licentiates, but who will not 
for a long time become doctors." 

Finally, the Faculty perished like all associated 
bodies, all republics, by the exaggeration of its 
peculiar principles. Its grand aim had been to 
restore Greek and Latin medicine. This attained 
it stopped obstinately and fatally. It advanced 
no farther; bat everything around was advancing. 
Modern chemistry, anatomy and physiology were 
discovered. These sciences the Faculty proscribed. 
When the government earnestly wished to extend 
a knowledge of them it was obliged to have them 
taught elsewhere. The Jardin du Roi was created, 
or restored. The Faculty proscribed chemistry and 
this, it said, for good causes and considerations ; ' in 
the garden it was taught by a chair established ex- 
pressly for that purpose. Biolau,^ the first anato- 

(1) Expressiona of the Faaulty iu its Bemonsirancsi upon 
tbe oraatioiL of the Jardin du Koi. See the Noticss hisiorigue 
tar le Mii»eum d' histoire naturelle par Lnacent de JuBsieu: An- 
ttaUs da Mitseam iFhist. nat,, t. i., p. 12, 

(2) It is curious tliat Riolan, who rejected modern anatomy 
on beLalf of tlie Faoulty and would have esoluded it fram tiie 
garden, was on« of the ftrsi who felt the need of sueh a gur- 
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mist in the ranks of the FacuHy, rejected the cir- 
culation of the blood, the lymphatic vessels, the 
receptaculum chjli, etc.; they were taught in tho 
garden by DJonis. Dionis tells ns himself, in his 
epistle to the kiog (Louia XIV.} " It is there that 
the circulation of the blood and the new discoveries 
have happily freed us from those errors, which we 
scarcely dared to leave, and which the authority of 
the ancients so long fixed upon us." ' 

Dionia afterward tells us that "this establish- 
ment, although most useful for the public, did not 
fail to find opposition, which was raised on the part 
of those who preteoded that they alone had the 
right to teach aod demonstrate anatomy."^ 

den. It is an honor whioh should not he forgotten, although 
he had so many other claims upon our memory. " You can 
likewise inform the king," he says in the dedioatorj epistle 
of hia Gigantohgie, addressed to the Due de Liijnes, "you can 
inform the king, who only deairoa llie hoaltli and preserration 
of his subjects, of the necessity of a royal garden in the Uni- 
Teraity of Paris, auoh as Henry the Great had laid out for 
Montpellier; which, if we obtain from the king, by your in- 
tercession, you will oblige all France, which will appreciate 
the great benefit you will hare procured for all those who 
practice medicine." — (p. 8.) 

(1) L'anatomie de Vliomme suivimi la ckcalaiion dtt sang U let 
noitvelles decojivertea, demontrie aa Jardw, du Toi, Faris, 1716 : 

(3) Ibid^ Preface, p. 6. — Modern anatomy finally passed 
from the garden to the Faculty; often the aarae 
taught it in both places. See Wjnalow onii others. 
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It may readily be surmiscct ivlio those were who 
"formed opposition," and who "pretended that 
they alone had the right to teach and demonstrate 
anatomy." They were the same persons who pur- 
sued the surgeons and the apothecaries with un- 
pitying and incessant hostility. In truth, the 
Faculty did not pretend to reject surgery as it had 
rejected the new sciences, but it excluded the sur- 
geons. Guy-Patin spoke of the surgeons in terms 
■which causes us to blush for him. The government 
was obliged to do for surgery what it had already 
done for the new sciences. The Faculty closed 
their doors against it, the government opened others 
for it. The Eoyal College of Surgery was created. 
"This latter title (the title of the Faculty,)" said 
La Martiniere to King Louis XV, "was the object 
of our ambition, but, since your supreme will haa 
deigned to accord us the title of College royal, the 
honor of depending immediately upon your Majesty 
suffices to console us for every other distinction."^ 
The Academy of Surgery appeared, and appeared 
with an eelat which attracted the attention of all 
Europe. The first volume of the Memoirs of this 
Academy is the most beautiful monument of French 
surgery. The Royal Society of Medicine came in 
its turn, and then this ancient Faculty, which had 

n par son premier cldrurgien Lamar~ 
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lasted eiglit centuriea,^ terminated its existence. 
After the revolution of 1789, when the department 
of public instruction was reorganized, the remain- 
ing membera of the Royal Society of Medicine 
served as the nucleus of tho new Faculty, 

Guy-Patin tells us everything about his Faculty, 
not only that which is serious but that which is the 
reverse. I have just described some of the cere- 
monies of the PaoulEy. Each of these events was 
followed h J 3, feast: " Saturday, March 20th, wo 
received six bachelors ..... The same day an 
entertainment was given to the schools." Then 
Guy-Patin enumerates all the invited, carefully 
indicating the rank of each: "the dean and cen- 
sors, the ancient deans, the four examiners, the 
five doctors^ the four seniors of the schools, the 
ordinary professors, some friends of the dean, who 
are the best men of the schools and the most con- 
siderable of the Faculty I never saw such 

enjoyment on the part of all; there was nothing 
but merriment and good cheer." 

He was elected dean on the 4th of November, 
1650, and on the 1st of December, he gave his en- 
tertainmml. "Having refcurneJ home this morn- 
ing, I found your letter there, which has increased 
the joy I had yesterday in giving my feast on 

(1) "By the perusal of ancJent books," says Riolan, "we 
can show jiroof at more than: sis liundrei years."— ( Cto'iewses 
Techerchef, etc., p. 2S.) Biolttu wrote this in 1661. 
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account of my election. TJiirty-aix of my col- 
leagues made mcrrj ; I never saw so much drink- 
ing and laughing by steady people, and even by 
our seniors : they had the best old wine of Bour- 
gogno which I reserved for the feast. I received 
them in my room, where, besides the tapiatry, are 
the portraits of Erasmus, the two Scaligers, father 
and son, Casaubon, Muret, Montaigne, Charron, 
Grotius, Ileinsius, Saumaise, Fernel, de Thou, and 
our good friend Gabriel Naud6, librarian of Ma- 
zarin, which is only his external quality, for of the 
internal ones he has as many as any one can have; 
he ia very learned, good, and wise, has gained ex- 
perience and is cured of the folly of the age, a 
faithful and constant friend for thirty-two years. 
There were also three other portraits of excellent 
men — of the late M. de Sales, bishop of Geneva, 
of Justus Lipsius, and finally of Erancois Babelais. 
What do you say of this assembly ? Were not my 
guests in good company?" 

Everything is worthy of note in this recital; the 
joy of Guy-Patin, the old wine, the seniors who 
laughed and who drank, and above them tho por- 
traits of Erasmus, Casaubon, Montaigne, Kabelais, 
Pernel, and other worthies, with the friend Naud^, 
Mazarin's librarian, which is only his external qual- 
ity! And how completely all this is characteristic 
of Guy-Patin ! the friendly, the erudite, the critical, 
the enthusiastic, the malicious, the good-natured, 
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and finally the spiritual, bold, and deniaiae Guy- 
Patin! 

Guy-Patin is inexhaustible when he speaks of 
the Faculty ; he is, if possible, still more so when 
spealcing of men. It is first Eiolan,' his master, 
his friend, who took him for his assistant,^ who de- 
signed him for his successor at the Royal College 
of France, whom Guy-Patin calls our master in 
everything; "and of the men of the world who 
knew most of particulars and of curiosities, not 

only in medicine but also in history at once 

a very good man, and naturally very sarcastic, .... 
who would that all the world wrote against him, 

(1) It is scarcely nBCflasary to state that Siolan of whoia 
I speak in thia chapter, is Riolan the son, born in 1580 and 
died ia 1657. He alone was a contemporary of Guy-Patin aa 
Eiolttn the senior waa born in 1539 and died in 1605. 

(2) Ilere is something curious in regard io the college of 
France. "M. Moreau will not give up Ms place as Boyal 
professor to hie son until death, beoanse, as he is one of the 
seniors of the College he has far greater receipts, on account 
of augmentation in favor of the earliest received, than his 
eon, who being one of the youngest, will only receive six 
hundred livres, whilo the father receives one thousand, or 
nearly eleven hundred livres. Morin, the mathematician 
■who is immediately next to him has the entire sum, four hun- 
dred crowns, the same as the dean M. Riolan ; when the latter 
dies I shall take his place, having the same reversion as the 
youngest Moreau, and then I enter upon the receipt of siK 
hundred livres; afterward I succeed and increase as others 
die who were received before me." — (T. ii., p. 162.) 
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keeping himself close in Lis study, with a 

stovo for warmth in the manner of the Germans, 
and there writing against antimony, drink- 
ing wine all day, or adding to it bat very little 
water, and saying for excuse, that it was old wine 
of Bourgogne." 

Then it is the family of the Pictres, all incom- 
parable, the elder ahove all, for he presided as dean 
when antimony was proscribed: in cuj'us decanatu 
latum est decretum adversus stibium, saya Guy-Patin. 

With Guy-Patin there is no one of medium qual- 
ity; he is is either incomparable or abominable, 
according aa he opposes antimony or not! For 
example, Guenaut, " wicked chai-Iatan, obstinate in 

all things playing the tyrant in our schools, 

abusing at the expense of the public, the iniquity 

and impunity of the age a brazen-faced pre- 

scriber of antimony, peste aniimoniale," etc., etc. 
Guenaut was not probably all that, although he 
must have been very lively, very active, very much 
occupied, and a man of some station, for Boileau 
reckons him among the embarrassments of tho 
streets of Paris: 

" Guenaut sur son chcTal en passant m'eclaloousso." * 

Vautier ia "wicked, very boastful and very 
jgQorant; the first physician of the king and the 
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laat of the kiagdom in capacity ;" and yoii imme- 
diately divine why: he gives antimony; and that 
is not all, he speaks ill of senna and Heeding! 
*' M. Yautier slanders our Facnity frequently and 
■we know it well ; he says that we use nothing but 
senna and depiction ; he has given antimony very 
boldly." 

M. Morisset, on the contrary, does not give anti- 
mony; see what different language! "Le sieur 

Morisset is sixty-seven years old, he has a 

good appearance ; he seems to he boastful, but is 
not so ; he has, however, what might render hira 
BO more than others, for he is a yery learned and 
skiliful man. He converses well, he speaks elo- 
quently, he consults with judgment, speaks Latin 
well, understands Greek, and would never prescribe 
antimony." He would never prescribe antimony: 
"even although he has been implored to do so, and 
principally by Guenaut."' 

Guy-Patin is passionate in everything : in poli- 
ties as well as in medicine. In medicine, what he 
hated most was antimony and Quenaiit, in politics 
it was the Jesuits and Mazarin. He did not like 
Richelieu any better. " Cardinal Richelieu," he 

Bays, "resembled Tiberius, he is a splenetic, 

who wished to reign Mazarin did not love 

Tengeanoe or blood, but he was a great cut-purse." 

(I) Leiirii de StB-Paiin, t. iii., p. 412. 
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It often happened that he treated the J 
the monks, and the Pope himself, aa if (hey fiad 
given antimony! On the contrary he showed a 
marked affection for Parliament, for liberty, for 
every kind of independence, political, civil and re- 
ligious, for the Fronde, for Cardinal de Eetz. "The 
diet of Ratisbon is also spoken of, and it is said 
that the king will send M. le Cardinal de Eotz 
there. Would to God that he be reinstated in 
favor ! he is a man of spirit, who loves glory and 
the public honor, to which he will infallibly be of 
benefit." And as soon as he saw Louis XIV,, then 
quite young, he foresaw in the young prince the 
great king: he says, "the king is a prince well- 
proportioned, large and tall, not yet twenty years 
old. He is," he continues, "a prince worthy of 
being loved even by those to whom he has never 
been of service, who has great thoughts, and upon 
whose inclinations France will be able to found a 
repose of which Richelieu and Mazarin have de- 
prived her. I feel a violent attachment for him." 

I finish with regret; for it is difficult to quit 
Guy-Patin, a man so singular of his dass: writer, 
physician, scholar, devout worshiper of the an- 
cients, a passionate opponent of the moderns, a 
spirit all fire, as he says himself, and joining to 
these, pure morals, warm and constant friendship, 
and the liveliest tenderness for his children: "I 
love children dearly," he says; "I have six, and it 
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seems to me that I have not enough; I am very 
happy to learn that you have a little daughter; -we 
have only one and she is so gentlo and so agreea- 
ble that we love her almost as much as ive do our 
five boys." 

We know that he was not a happy father. Of 
his six children, five died young, a loss "which 
brought from his pen these touching words; quo- 
dam modo moritur ille qui amittit sues. His eldest 
son, Eobert, for whom he had obtained the succes- 
sion of his chair in the College of France, died 
early; and his deeply-loved son Charles, his "dear 
Carolua," as he always called him, the illustrJ0Ti3 
son who inherited his father's genius and his pas- 
sion for study, was exiled. 

As to himself, he waa born' on the 31st of Au- 
gust, 1601, and died on the 30th of August, 16T2. 
His Letters commence in 1630 and end in the year 
of hia death. They are addressed, by turns, to 
two physicians of Troyes, the two Berlins, father 
and son, and to two physicians of Lyons, Charles 
Spon and Andre Falconet. 

M. ReveilliS-Parise alludes to some small worka 
by Guy-Patin :^ these works are very insignificant. 

(1) At La Place, a littlo hamlet of the commune of Hodcno- 
en-Bray (not far from Beauyaifl,) an. ancient province of 
Picardy. 

(2) In hia Notice Uogra^Mgtie preceding Mb edition of the 
Littree de Qwj-Patin. 
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Gny-Patin, in truth, wrote notLing but his Letters; 
and these letters, in spite of a boldness of thought 
often excessive,^ in spite of language often too vio- 
lent, in spito of many errors in facta and many 
prejudices against men, these letters, tlie brilliant 
expression of a superior mind and a fiery spirit 
will ensnre his remembrance, for he haa put that 
in them which never dies — style. 

Guy-Patin is the most spiritual and witty physi- 
cian who ever wrote, if we except Eabelais, of 
whom, however, physician was only the '■^external 



[Paris alludes to one of them in the "E evolutionary His- 
tory of the Materia Medica" prefixed to his Phirmacologia. 
It mas entitled " AnUmonial Marty roUgy" and conaistett of a, 
register of unsucoessful cases tn which antimony had been 
Eivenl-IV.] 

(S) "He wrote to one of his frienils with a liberty cot only 
entire, hut sometimes eieessive; elogiums are not very com- 
mon in his LellTCs and what predominates there is yery inde- 
pendent pliiiosophio spleen." — (Fontenelle; Ekige ds Dodari.') 
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